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SECTION I 

general information 



1^1 DE l^CniPTION 

1-2 rbiG power supply ► Figure l-l» u siomplctely 
transistorizodp woll-regulaiod, Consi.jpt Uoluuje/ 
Constant Current supply that wiU furmsh luU roiod 
output voltage at the maximum rated output current 
or can be continuously adjusted throughout the out- 
put range* The front panel CURRENT controls can 
be used to establish the output current limit (over- 
load Of short circuit) when the supply is used as a 
cons (ant voltage source and the VOLTAGE controls 
can bo used to establish the voltage limit (celling) 
when the supply is used as a constant current 
aoiirce* ^ i 

1-3 Two meters measure load current and load 
voUage at the output terminals of the supply. Pro- 
tection circuits incorporated in this supply are de- 
Bigried to protect the unit ogainsi ovcrlpad condi- 
tions gt^noraied by the load device and failures in 
tlic input pov/or iirie» while protection against failures 
111 the internill main power mesh is accotnbiii>hed by 
moans of the three phase circuit breaker on the front 
panel* The bi^^kcr aico serves af the on-olf switch 
for the supply* 

1-4 Input power is connected by means of a four- 
prong lock typo connector at the roar of the umi* 
Output power connections and programming connec- 
tions fer the various modes of operation are also 
made at rear of the unit* The output terminals con- 
sist of heavy bus bur connr'^ted directly to the out- 
put capacitors for improved high frequency perfor- 
mance* 

1-5 The programming terminals located at the roar 
of the unit allow ease in adapting to the many op- 
eratlonol capabilities of the power supply. A brief 
description of those capabilities it given below; 

a* Remote Programming. The power supply 
may bo programmed from a remote location by means 
of an external voltage source cc resistance, 

b* Remote Sensing* The degradation in reg- 
uiotlon which would occur r.r the load because of 
the voltage drop in the loud leads can be reduced 
by using the power supply pi the remote sensing 
mode of operation* 

c. Series and Auto-Serles Operation* Power 
supplies ma / be used in series when a higher out- 
put voltage is required in the voltage mode of oper- 
ation or when greater voltage compliance is requir- 
ed in the constant current mode of operation. Auto- 



Series operoiion permits one knob control of the to- 
tal output voltage from a master’’ supply* 

d. Parallel and Auto-rarellel OpeiTation. The 
power supply may be operoiod in parallel with a 
similar unit when greater output current capability 
is required. Auio-Paraliol operation permi.s one 
knob control of the total output current from a 
'* master** -supply. 

0 . Auto-Tracking. The power supply may bo 
used as a ’’master*’ supply* having control over one 
(or more) '‘slave” supplies that furnish various volt- 
ages for a system. ^ 

1-6 C OOLING EQUIPMENT 

1-7 The operation of this unit under h*gh lorii con- 
ditions requires that nir be circulated through a 
compartment containing hoai-producing elements 
in tht circuit* This circulation is by means of fans 
located in the compartment with air flowing from one 
side of the unit to the other* Maintenance proce- 
dures concerning this cooling system will be found 
in the maintenance section. 

1-8 Detailed Specifications for the power supply 
arc given in Tabic 1-1* 

1-9 INSTRUMENT IDENTIFICATION 

1-10 Hewlett-Packard power supplies arc identified 
by a three-part seriol number tag* The first part is 
the power supply model numi ir. The second part is 
the serial number prefix* which consists of a num- 
ber-letter combination that denotes the date of a 
significant design change. The number designates 
the year, and the letter A through L designates the 
month, January through December respectively. The 
third part is the power supply serial number, 

I -11 If the serial number prefix on your power sup- 
ply does not agree with the prefix on the title page 
of this manual, change sheets are included to up- 
date the manual. Where applicable, backdating in- 
lormation is given in an appendix at the rear of the 
manual, 

1-12 ORDERING ADDITIONAL MANUALS 

1-13 One manual is shipped with each power sup- 
ply. Additional manuals may be purchased from your 
local Hewlett- Packard field office (see list at rear 
of this manual for addresses). Specify the model 
number, serial number prefix, and stock number 
provided on the title page. 
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Table l-h Spoclflcotions 



INPUT: 

208/230/460VOC 60K::, (In- 

structions arc Includoci for wiring for 230 or 208Vac» 
or unit may be ordered in original purchase contract 
to be v;ircd for 460Voc*) 

OUTPUT: 0-15Vdc, 0-200Adc. 

COMBINED LINE AND LOAD REGULATION: 

Constant Voltage • Less than 0,2% plus lOrnV for 
a full load tu no load change In output current com- 
bined with a ±10% change in lino voltage* 

Constant Current - Less than 1% or 2 amps which- 
ever is greater for a full change in output voltage 
combined with o ±10% change in lino voltage. 

RIPPLE AND NOISE: 

Less than 1% rms of maximum output voltage for 
any combination of line voltage ► output voltage > 
and load current. 

TRANSIENT RECOVERY TIME: 

Less than 50 milliseconds is required for output 
voltage recovery to within 150 millivolts of the no- 
minal output voltage following a load change Irom 
full load to half load or half load to full load* 

OPERATING TEMPERATURE RANGE: 0 to 50°C* 

TEMPERATURE COEmcIENT: 

Output voltage change per degree Centigrade is 
less than 0*05% plus 2 millivolts. 

STABILITY: 

As a constant voitage source the total drift for 0 
hours (after 30 minutes warm-up) at a constant am- 
bient is less than 0.25% plus 10 millivolts. 

rVERLOAD PROTECTION: 

The supply is protected for all overload conditions* 
including a short circuit at the output terminals. 
This protection is inherent m the constant voltage/ 
constant current automatic crossover operation. 

The current control acts as a continuously acting 
limit in constant voltage operation and the voltage 
control acts as a voltage limit in constant current 
operation. 

AC LINE DROPOUT PROTECTION: 

Protection Is provided against an input ac line 
phase aropout. The supply senses the reduction of 
input voltage, turns off the rectifiers, ond opens a 



power relay which isoUUo.n the output power bus. 
When the input returns to normal, output power i.s 
automatically reapplied to the load. 

CONTROLS: 

A single control makes possible continuous ad|usl- 
ment of the output voltage 'vor the entire range from 
0 to 15 volts. The current control knob permits ad- 
justment for maximum output current to the optimum 
value for protection of the load device. In addition, 
this latter control serves as the output control for 
constant current operation. The three phase circuit 
breaker .servos as the ON-OFF control and os sec- 
ondary protection to the instrument. 

METERS: 

A 0-20V voltmeter and 0-200A ammeter are provid- 
ed on the front panel. Internal meter calibration 
potentiometers are provided. 

TERMINALS: 

Output power connections are mode on two tapped 
rectangular bus bars located at the rear of the sup- 
ply. Both power supply output terminals are Isola- 
ted from the chassis and cither the positive or neg- 
ative terminal may bo connected to chassis groiind. 
The upper bus bar is positive. 

ERROR SENSING: 

Remote error sensing can be accomplished from 
the roar programming strip. 

REMOTE PROGRAMMING: 

Remote programming terminals make fiossiblo ex- 
ternal control of the output voltage or current by 
resistance programming or voltage programming. 
Resistance programming in constant voltage is ap- 
proximately 200 ohms per volt. Resistance program- 
ming in constant current is approximately one ohm 
per ampere. 

COOLING: 

Internal fans provide forced air cooling of heat 
producing components. 

SIZE: 

H X 104 " D :< 19 * W (standard relay rack 
mounting). 

WEIGHT: 230 lbs. net, 275 lbs. shipping. 

FINISH: Light gray front panel with dark gray case. 
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SECTION n 
INSTALLATION 



2-1 INITIAL INSPECTION 

2-2 Inspect the mstrumoni for 5icjn> of domogo 
incurred in shipment. This instrument should bo 
tested ai; soon os it ts received. If it fails to oper- 
ate properly or is domoged in any woy» o claim 
should be filed with the cor’^ior. A full report of the 
damage should be obtained by the claim agent and 
this report snould bo forwarded to your local 
Sale . Office (refer to list at roar of manual). The 
saio.> 'office will then advise you of the disposition 
to bo mode of the equipment and arrange for repair 
or replacement. Include model number and serial 
number when referring to this instrument. 

2-3 Hewlett-Packard warrants each instrument to 
be free from defects m material and workmanship. 
Our liability under this warranty is limited to ser- 
vicing and adjusting any instrument returned to tim 
factory for that purpose and to replacing any defec- 
tive parts thereof. Any damage to the instrument 
upon receipt is due to the corner. File a claim with 
the carrier as instructed in the pr-^ceding paragraph. 

2-4 INCOMING INSPECTION AND PERFORMANCE 
TEST 

2-5 This instrument should be checked as soon as 
it is received to determine that its electrical char- 
acteristics have not been damaged in shipment. Re- 
fer to Section V for the pen'ormance test. 

2-6 LOCATION 

2-7 The SCR- 3 Series should bo mounted securely 
in a rack. In environments of vibration the rear of 
the chassis should also bo fastened securtdy. There 
should be sufficient space along the sides of the 
instrument to permit free flow of cooling air. This 
instrument will fit any standard 19 inch rack. If the 
rack is no^ accessible from the rear, plug the power 
cable into the input power rc'^cptacle» connect the 
load leads to the output terminals, and make any 
changes in the programming terminal strip that may 
be necessary before sliding the instrument into the 
rack. (If the rack is accessible from the rear, these 
connections may be made at any time.) Secure the 
instrument to the rack with screws and cup washers. 
Connect the power cable to the power source. 



2-8 LINE POWER 

2-9 Because of the variety of line power connec- 
tors for throe phase power sources, a power cord is 
not supplied but a twist lock type of connector that 
mates to the input power receptacle on the unit will 
be shipped with each new unit. The power cord and 
the plug for connection to the jiowcr source will be 
supplied by the buyer. Input line current is 15A 
maximum for a 2O0Vac lino, dictating each conduc- 
tor be at least number 14 gauge wire. 

2-10 The oc power source \o this supply may be 
either delta or wye with isolated neutral. 

2-11 The SCR-3 Series as shipped, are wired for 
230 volts ac ±10%, three phase, 60H^. 208Vac 
±10%, three phase, 60Hz may bo accommodated by 
changing the strapping configuration on the input 
transformer. Refer to Section V for details on this 
change. The unit can be wired by the factory for 
208Vac, or 460Vac ±10% 60Hz, when specifically 
requested by the buyer in his original purchase con- 
tract. 

2-12 REPACKAGING FOR SHIPMENT 

2-13 The best method of packing the instrument is 
m the original shipping carton with the original fil- 
lers packed in the same manner as received from the 
factory. Therefore, when unpacking note carefully 
the method of packing and save the original packing 
material for possible future reuse. 

2-14 If the original packing material is not avail- 
able and it is desired to pack the instrument for 
storage or shipment, first wrap the instrument in 
heavy kraft paper, to avoid scratching the paint, then 
pack the instrument in a cardboard carton with a 
bursting strength of at least 150 pounds per square 
inch. Pad the instrument on all sides with at least 
two inches of rubberized hair. Enclose the card- 
board carton in a floating base type wooden carton 
and strap the carton securely to the base. Provide 
at least two inches of rubberized hair around the 
tour sides of the box and between the box and the 
top of the crate. 

2-15 STORAGE 

2-16 No special precautions are necessary in sto- 
rage of this unit except the usual protection against 
mechanical damage, salt air, etc. 
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SECTION II I 

OFERATING INSmUCTIONS 



3-1 PRELIMINARY CONSIDERATIONS 

3-2 Check the Jitroppincj pattern on the roar termi- 
nals for the proper connection of the rear^ Make 
sure that all binding head machlra screws on the 
rear battler strip are tlght» Man/ troubles can arise 
If these straps are not making connection. Deter- 
mine the type of operation as shown in Figures 3-1 
through 3-12 ond make certain that the rear barner 
strip straps ate connected for the operation desired. 
The power supply as furnished from the factory has 
a stropping arrangement as shown in Figure 3-1 » 

I , 




Figure 3-1, Normal Strapping Potlern 



3-3 CONNECTIONS TO LOA D> 

3-4 Load is applied to rectangular bus bars at the 
TjBar. The upper bus is positive. 

3-5 Sensing is accomplished at rear terminals of 
the power supply os shipped 'rom the factory. The 
user should be cognizant of the voltage drop which 
will occur in load leads > and minimize the drop by 
using large size cable and minimizing the lead 
length to the load. Regulation at the loa-^ can be 
maintained within the specifications of the power 
supply by using remote sensing as described in this 
section of the manual. 

3-6 CONSTANT CURRENT 

3-7 The constant current circuit in the SCR-3 
series serves two purposes. It protects the power 
supply ond ioad» and U allows the supply to act as 
a constant current power source. If only a coarse 
current limit is required > the current control knob 
can be set somewhat above the point at which the 
supply will switch into constant current operation 
and be controlled by the current knob. In instances 
where the current limit need be set more precisely, 
the following procedure should bo followed: 

a. Turn the VOLTAGE and CURRENT controls 
full counte. :lockwise. 

b. Ploce a short circuit across the output 
terminals of the supply. 



c. Slowly rotate u.e VOLTAGE control clock- 
wise about ono-holf turn. 

d. Bring up the CURRENT control until the 
output current as read on the front panel motor 
roads the desired value of current. 

e. Rotate the VOLTAGE control counterclock- 
wise. remove the short circuit, reapply the normal 
load, and adjust the output voltage to the desired 
setting. 

3-8 When operating m the constant current mode, 
the voltage control can be adjusted for overvoltage 
protection. 



3-9 REMOTE SENSING (See Figure 3-2) 




3-10 In cases where the load device fs remote from 
the power supply, resulting in poor load regulation 
at the load terminals, remote sensing can be used. 
As shipped, the power supply senses the output 
voltage at the output terminals of the supply and 
any IR drop in the leads between the power supply 
and the load causes a consequent degradation of the 
regulation at the load terminals. By sensing the 
output voltago at the load device terminals, these 
IR drops are effectively elimmaled. The procedure 
for sensing the load at a remote location is as fol- 
lows: 

a. Turn off the front piinol circuit breaker and 
remove the power cord from the power source. 

b. On the barrier tcnmnol strip on the rear 
of the unit remove jumpers (fS to ♦-) and (-S to -). 

c. Connect a pair of leads (fr20 gouge wire) 
between +S and. the positive terminal of the remote 
load and between the -S terminal of the supply and 
the negative terminal of the remote load. 

d. Reconnect the ac power and turn on tlic 
power supply. 
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NOTE 



The moxiraurn IR drop thot con be con- 
tained in the nocjaiive bun by means of 
remote sensing is one volt^ 

3-11 Allhouyb the use of remote sensing improves 
the dc load regulatio'^ at the lond» it is important 
to note that the ac *mpedance at the load terminals 
IS no better than it was with local sensing* In or- 
der to bring about an improvement in the ac imped- 
ance, it IS advisable to place a large electrolytic 
capacitor across the terminals of the remote load* 

3-12 REMOTE PROGRAMMING-CONSTANT VOLTAGE 

3-13 The power supply may be programmed from a 
remote location by means of an external resistance 
or an oxiornal voltage* It is necessary to change 
the strapping pattern on the barrier strip at the rear* 

2-14 Resistance Programming (See Figure 3-3)* 

a* A s tabic, low noise, low temperature co- 
efficient programming resistor is recommended. 

b. The programming resistor takes the place 
of the front penel poionUomcter. ^ 




Figure 3-3. Remote Resistance Programming 
(Constant Voltage) 



c. The output voltage will vary at a rate de- 
termined by the programming coefficient - 200 ohms 
per volt (i*e*, the output voltage will vary 1 volt for 
each 200 ohms connected across the programming 
terminals). The programming coefficient is dolor- 
mined by the programming current. The current is 
adjusted to within 0.5% of S.O ml lampcros at the 
factory. If greater programming accuracy is required, 
it may be achieved by changing the shunt resistor, 
R8. 

3-15 Voltage Programming (See Figure 3-4). 

a. A stable, low noise, low temperature co- 
efficient programming resistor is recommended. 

b. Rf 1.2K. Resistor Rp need not ho used 
if the front |)anol C.V. potentiometer is left connec- 
ted and set as follows: 

Model 0450A 645 3A 6456B 6459A 

Rp K6K 3K 6.8K 1.2K 

c. The output voltage will vary linearly as 




Figure 3-4. Rernoio Voltage Programming 
(Constant Voltage) 



the reference voltage is changed. 

d. The reference voltage in going from zero 
to -6 volts will change the supply output voltage 
from zero to the maximum rated output voltage* The 
maximum load on the reference voltage will be 5mA. 

3-16 REMOTE PROGRAMMING-CONSTANT CURRENT 

3-17 The power supply may bo programmed from a 
remote locoaon by means of on external resistance 
or on external voltage. It is necessary to change 
the strapping pattern on the barrier strip at the roar* 
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Figure 3-5. Remote Resistance Programming 
(Constant Current) 



3-18 Resistance Programming (See Figure 3-S). 

a. A stable, low noise, low temperature c 
efficient programming resistor is recommended. 

b. The programming resistor takes the place 
of the front panel poteniiomoior# 

c. The output current will vary at a rate de- 
termined by the programming coofficienl-approxi- 
matcly two ohms per ampere (i.e*, the output current 
will vary one amp. for each two ohms connected a- 
cross the programming terminals). The programming 
coefficient is determined by the programming cur- 
rent. As i\ protection feature, the actual program- 
ming current has been set by the factory by turning 
the front panel current control potentiometer (2 50n) 
full cw and adjusting shunt R22 for a maximum cur- 
rent limit of 10% over the maximum ratei],ouiput cur- 
rent. This ratio, taking inloaccount the offset volt- 
age of the constant current differential amplifier, 
sets uio coefficient at approximately two ohms per 
amp. If greater programming accuracy is required, 

It may be achieved by reshuntmg R22 terminals. 
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Figure 3-6. Remote Voltage Programmmg 
(Constant Current) 

I 

3-19 Voltage Programraihg (Sec Figure 3-6). 

a* A stable^ lOw noise* low temperaiur * 
coefficient programming resistor is recommend^^d* 

Rp =* 200 ohms or this resistor need not 
be used if the front panel current potentiometer is 
left connected and sot maximum cw. 

c. The output current will vary linearly as 
the reference voltage is changed. 

d. For Rp = 200 ohms; the reference voltage 
in going from zero to +6 volts will change the sup- 
ply output current from zero to the maximum rated 
output current. The maximum load on the reference 
voltage will be l.B mllllampores. 

3-20 AUT Q-SLRIES 

3-21 F^ r higher volloges* two or more SCR-3's 
may br. stacked with the positive bus of one lied to 
the negative bus of the next. Control of all suppli.>s 
by a single voltage control is enabled by the addi- 
tion of one control lead* as shown In figure 3-7. 




Figure 3-7. Aulo-Serics Schematic Diagram 



With this connection* the “master" supply becomes 
the reference voltoge for the others* which have had 
^helr Internal voltage references disconnected (a 
new fixed resistor is added). The slave supph s* 
set individually to any voltage* will track the mas- 
ter V'^ltage proportionally. 




Figure 3-8. Auto-Sorios Connection Diagram 



3-22 Wiring instructions for the connection of two 
supplies arc illustrotod in Figure 3-8. The VOLTAGE 
control of the slave must bo set off zero at all times. 

3-2 3 Whore one load is connected across the out 
put of series cc!\mccted units (either end of the en- 
semble grounded)* the current limit of tlio master 
should bo used to control the current limit point of 
the ensemble. With the configuration providing 
dual voltages to indopondont loads* each unit has 
Its own current limit point os programmed at the 
front panel CURRENl control but the output voltage 
of the slave will be proportional to the master out- 
put voltage. 

3-24 The load regulation and line regulation char- 
acteristics of two or more r applies connected m 
scries will be approximatr.y the sum of the figures 
for each unit in the ense nblo. Transient response 
should be approximately that of a single unit ("jO 
milliseconds for a chang*.- m load from one half to 
full load). 

3-25 AUTO- PARALLEL 

3-2 6 Two or more power supplies may be connected 
in parallel for higher load current requirements with 
control of the output voltage and current retained in 
one of the units (master). In this configuration the 
maximum current capabilities of the ensemble is 
within 10% of the sum of the maximum current cap- 
abilities of the units so connected. The constant 
current differential amplifiers of the slave supplies 
arc disconnected from their own references and re- 
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Figure 3-9* Auto-Parallel Schematic Diagram 



connected os shown in Figure 3-9* Each slave dif- 
ferential amplliicr adjusts its current output so the 
voltage drop across its current monitoring resistor 
matches that across the current monitoring resistor 
of the master supply. Wiring instructions for the 
connection of two supplies arc illustrated in 
Figure 3-10. 




FigutJ 3-10. Auto-Parallel Connection Diagram 



i j , 

3-27 BATTERY CHARGING 

' i 

i 

3 2B The automatic transition between constant 
voLage and constant corrent displayed by the SCR-3 
Series, makes it hn ideal sapply for battery charging 



applications. Using this feature » a battery may be 
charged at a constant current until the rnaHimum 
charge voltage is reached at wl iCh pon t the supply 
will revert to constant voltage arid continue to sup- 
ply a trickle charge current sufficient >o maintain 
full charge (see Figure 3-11). Thus, ihe charging 
operation car. be unattended after propc.rly setting 
the charging rale and the maximum charge voltage 
and connecting the battery to the output lermi.nals 
of the supply. 




Figure 3-11. Battery Charging Connections 



3-29 The procedure for setting the charging rale 
and full charge voltage on the SCR-3 Series is as 
follows: 

a* Turn both the VOLTAGE and CURRENT con- 
trols fully counterclockwise. 

b. Place a short circuit across the output 
terminals and rotate the VOLTAGE control one half 
turn clockwise. 

c. Rotate the CURRENT control to the deslrod 
charging rate as read on the front panel ammeter. 

d. Rotate the VOLTAGE control fully counler- 
clockwlse and remove the short circuit. 

e. Rotate the VOLTAGE control to the desired 
full charge voltage as read on cither the front panel 
voUrnolcr or a more precise voltage standard. The 
unit may then bo connected to the battery terminals, 
positive to positive and negotlvo to negative. 

3-30 By inserting a small resistance in s<?rlcs with 
one of the load leads from the supply to the battery. 
It is possible to alter the norinully rectangular 
charging plot (Figure 3-12) in such a manner as to 
provide a taper charge for the last portion of the 
charge cycle. The value of th.s resistance is the 
difference between the full charge voltage and the 
voltage at which the taperirg is to start, divided by 
the maximum charging current. 

3-31 A large battery connoctcc across the supply, 
presents a very large capacitance at the output. 

This can cause oscillation in the fccuuack loop; 
particularly if rcnioio sensing is employed. To sta- 
bilize the feedback loop, odjust potentiometer RIO 



j 






u.. ir.cr^AoO its resistoncc* If this does not 
sufflcci a resistance must be inserted m series 
wUh RIO* Further details concerning battery chorg- 
Ing applications con be obtained by contacting the 
factory* 

3-32 BATTERY DISCHARGING 

3-33 Automatic constant currents unaitcnded dis- 
charging of a battery using the SCR-3 Seiies re- 
quires certain changes in the strapping configuration 
on the rear barrier strip as illustrated in Figure 3-12 




Figure 3-12* Battery Discharging Connections 



These changes are the removal of the jumpers from 
A1 to A2 and from A2 to A3 and the connection of A2 
to the negative terminal of the battery through a iOK 
resistor* Make sure that the interconnecting leads 
between supply and battery ore secure and cannot 
become opercu* 

3-34 The supply imtialiy operates m constant cur- 
rent mode at the value set by the current control* 
When the battery voltage is high the supply output 
voltage will be low» and as the battery discharges 
the supply output voltage Increases* A constant 
voltage is maintained across R (constant current 
through R)* This condition will prevail until the 
battery voltage drops to zero^ At this points the 
supply will switch off and no more current will flow 
through R* 

3-35 The procedure for the connection of the com- 
ponents in this configuratlon#is as follows: 

a* Dc-cncrglzc the power supply and rotate 
the current control fully counterclockwise* (The 
voltage control will be disconnected by step b*) 

b* Remove the designated Jumpers (A1 toA2» 
A2 to A3) and connect A2 to the negative terminal of 
the battery* 

c* Connect the negative terminal of the sup- 
ply to the positive terminal of the battery* 

d* Insert R between the positive terminal of 
the supply and the negative terminal of the baitcry» 



energize the supply and rotate the current control 
to the desired discharge current as road on the fron' 
panel motor* 

3-36 MULTIPLE LOADING OF A POWER SUPPLY 

3-37 It IS imperative that each load have two sep- 
arate leads brought directly back to the power sup- 
ply terminal when connecting several pieces of 
equipment or subassemhlics to the some power sup 
ply if full advantage is tu bo taken o' the low im- 
pedance of the supply and mutual coupling effects 
between the equipment being powered are to be 
avoided* 

3-36 AUTOMATIC CROSSOVER 

3-39 There will be a time during which both the 
constant voltage input transistor and the consuint 
current input transistor will be conducting* This 
Will occur when the power supply has been opera- 
ting in the constant voltage mexie of operation and 
is overloaded or when the power supply has been 
operating in the constant current mode and the load 
is changed so that the output voltage reaches the 
voltage celling threshold* When operating in this 
crossover region* the regulation of the principal 
mode can be degraued* To prevent this* the con- 
trol should be set to provide a margin of operation. 

3-40 The current threshold should be greater than 
the maximum load current when operating m the 
constant voltage mode of operation as follows: 
Model 6450A 6453A 6456D 6459A 

Amperes 25 15 10 5 

3-41 The voltage threshold (open circuit Ullage) 
should be greater than the maximum operc^Ung out- 
put voltage when operating in the constoni current 
mode of operation as follows: 

Model 6450A 6453A 6456D 6459A 

Volts 0*5 1 2 4 

3-42 MEASURING THE PERFORMANCE OF THE 
POWER SUPPLY 

3-43 The measuring device (differential voltmeter* 
digital voltmeter* or oscilloscope) must be connee* 
ted to the output terminals as close as possible to 
the supply when measuring the output impedance* 
transient response* regulation* or ripple of the 
power supply in order to achieve valid measure- 
ments* It is important that none of the output cur- 
rent flows through the lead lengths in senes with 
the monitoring device since such lead lengths can 
easily have an impedonce of the same order of mag 
nltudc as the supply impedance and thus effective- 
ly invalidate the measurement. 




3-44 Connect either the positive or negative terml- to bo doubly certain that the scop- not cxhimrin* 

nal of the supply to the chassis ground and the a ripple or transient spike that not coming horn 

scope case to the same points making certain that the power supply^ 
the scope case Is not also grounded by some other 

means such as the power cord when measuring the 3-45 u Is recommended that a four-iermmal resls- 

power supply ripple* Connect both scope loads si- tor be used to make constant current measurements, 

multaneously to the power supply ground terminal 
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SECTION IV 

PRINCIPLES OP OPERATION 




voltage fNPuT ADJUST 

a 

CRROR AMP 



Piijurr: OvcraU Block Dingrdm 



4“1 B LOCK DIAGH ^M 

4^2 The block dloc;rnm» Figure 4-1, shows the 
baste ports of the power supply. The line voltage 
is transformed by the throe phase power transformer 
to the bridge recti tier circuit containing both fixed 
rectifiers and silicon-controlled rectifiers* The SCB 
turn-on firings arc controlled in such a manner as 
to supply the desired output voltage and current* 
Separate windings on the power transformer furnish 
throe phase voltage to the auxiliary rectifier for the 
bias supply and furnish throe phase voltage for the 
three fir.ng circuits to operate on* 

4-3 The dc current passes through the current 
sensing resistor connected in the negative bus* 

The voltage developed across the sensing resistor 
is the input to the current input amplifier* The out- 
put voltage of the po\/or supply is monitored by the 
voltage input amplifier through the sensing termi- 
nals (+S and -S)* Any changes in output voltage/ 
current are dotccicd in the constant vollago/currcnt 
input amplifier, passed through the gate, and 

applied to the firing circuits* The firing circuits 
control the SCR firing to counteract the change* 



4-4 The "OR ' gale implements the constant volt- 
age/constant current crossover operation of ihe 
supply* It allows one or the other amplifier signal 
to pass and control the loop but not both at once* 
The more restrictive signal, demanding less power 
output, IS tlie controlling signal* 

4-5 SlMPLiriLD SCHEMATIC 

4-6 The simplified schematic, Figure 4-2* shows 
the various voltages used throughout the supply* 
The ammeter location, across the current sensing 
resistor R96, and the voltmeter location, across the 
output terminols of the txDwcr supply are shown* 
C12-C17, across the output, arc the filler capaci- 
tors and, together with choke LI, form the power 
filter* CRIO is a (F* W* D*) free wheeling diode 
acting in conjunction with the choke* Also, it pro- 
tects the power supply if a reverse voltage is ap- 
plied across the output terminals* 

4-7 R97, R98, and CR61 function ns a voltage 

celling circuit* Wnen the output voltage at the 
positive terminal reaches the coiling level, CR61 
turns on, introducing a positive hold signal to the 














Fujuro SinpUUed SchcMnatic 



current input amplifier^ Another protection ieoture 
is the phase protection circuit which stops opera** 
tion if an input oc line phase opens or the line volt- 
age drops below normoK The circuit samples the 
three Input phases (from three diodes not shown in 
the simpUficci schomiUlc) and m the event of failure 
turns off the control signal to the firing circuits and 
then opens power relay Kl* When the input returns 
to normal the relay is closed and firing pulses re- 
surne» ; 

The function of the constant voltage input dif- 
ferential amplifier is to compare the roforence volt- 
age With the output voltage and to generate a cor- 
rection signal if the output deviates from its pro- 
scribed value* One input to the amplifier is ground- 
ed to the negative output terminal -S while the other 
input IS the summing point of output voltage and the 
-6.2Vdc reference voltage* When no error exists 
zero volts is maintained between the amplifier in- 
put terminals* Any change in output voltage, 
whether it is due to a change in the setting of the 
front panel potontlometor or perhaps due to a change 



in load current tends to produce a voltage other 
than zero at this second input terminal* Feedback 
loop action thereafter is such as to reduce this er- 
ror to zero* 

4-9 The r ion of the constant curnuu input am- 
plifier IS ! liar to the constant voltage amplifier* 
The curren sopslrvn resistor, which monitors the 
output current, is a strip resistor located m the air 
blast alongside the main heat sink* Four terminal 
connections are made to it. one sensing tormiiml 
constituting the reference for the constant current 
loop, the other the signal terminal going to the 
amplifier* 

4-10 The three firing circuits receive the output of 
the OR-gate amplifier, mix this with an ac bias 
provided by the bias transformer windings, (this 
allows instantaneous correction for changes m line 
voltage) tind generate firing pulses that turn on the 
silicon-controlled rectifiers in their respective 
phases at the precise time necessary to fulfill the 
feedback loop requirements* As can be seen in 










Fxgurti •J-2. ovorything ts done xn tripUc.ite. For 
each phase there xs a transistor blockxrig oscillator 
with the third winding of the blocking c acxllator 
transformer providing the gate pulse tt ‘.he SCR 
gate leads. The three bias transformer windings 
are delta connected and the leads brought out to 
diodes CR35, CR46, and CR57, Those diodes per- 
form half wave rectification of the ac voltage. 

Thus* the voltage waveforms to irxput resistors R61. 
R69, and R77 are the same phase and shape as the 
v.'aveforms across the SCR's in the main rectifying 
bridge. 

4-U MAIN RECTIFYING AND FILTERING CIRCUITS 
(See schematic at rear of manual) 

4-12 Three phase 230Vac, 60Hz lino voltage is 
connected to the primary of transformer T1 through 
a three phase common trip typo circuit :ireakor 
which serves the dual function of ON/OFF control 
and protection against failure In the main power 
mesh. The wiring on the primary of the transformer 
may be changed to accommodate three phase 208Vac» 
or 460Vac as outlined in the maintenance section. 
The primary is Wye connected with isolated neutral. 
The 208Vac taps to neutral are used to power the 
fans and the front panel power indicator light. The 
three main secondary windings are delta connected 
to a three phase fullwavo bridge consisting of three 
SCR's (CR12, 13,14) and three fixed rectifiers {CR15, 
16, 17). The positive dc output side is the rectifier 
heat sink. The heat sink Is cabled to the relay, 
then choke, and then to the filter capacitor bank + 
(C12-CI7). The negative dc output side is the SCR 
heat sink. The sensing resistor is located on the 
heat sink os its output terminal, and from it cabling 
connects to -(C12-17). The firing angle of each 
SCR IS controlled in such a manner as to fulfill the 
load conditions on the output terminals of the sup- 
ply dictated by the output voltage/current setting 
and the load resistor. Resistor R60 provides a 
bleed path for the discharge of the filter capaciters 
at no load. 

4-13 CRIO is the free wheeling diode (F. W. D.) 
rectifier. It has a reverse polarity rectifier case 
and is located in the SCR heat sink : p r < efathode 
can be connected .ifter the relay on the positive 
output. 

, WARNING 

Make sure replacement for CRIO is 

a reverse polerlty rectifier. 

4-14 The D, conducts, carrying the choke 
current, for the parts of each cycle when no SCR is 
conducting, and therefore conducts under every 
condition except full power output. Duo to the ac- 
tion of choke and F. W. D. , the SCR conduction 
angle, at short circuit full current output, is small 
and the input af-.ms lino current is approximately 



one half th.it at full power. Also, CRIO protects the 
output capacitors, m c.ise a reverse voltage is ap- 
plied on the output terminals. (Such a case can 
occur in auto*sorios operation when the slave unit 
IS de-enorgized while the master unit is energized.) 

4-15 RCrLRCNCr: CIRCUIT (See schematic at rear 
()[ manual) 

4-16 Three phase fullwave bridge winding.s 3, 4 on 
transformer T1 provide power for the auxiliary and 
reference voltages. Diodes CR18 through CR23 and 
capacitor C21 provide an unregulated -32Vdc (lest ^ 

point 20). All voltages are measured with respect l 

to -S. The positive side of this unregulated auxil- 
iary voltage is returned to +6.4Vdc, “ 

I 

4-17 Resistors R49, R50, R51, Zener diode VR3 and ^ 

transistor 014 form a shunt regulator whose output 
is a -14Vdc (T. P. 12). In this configuration resistor I 
R49 provides a constant bias current for VR3 (a 20 ; , _ 

volt zoncr diode). Any voltage variation across tlw; 
shunt regulator is transmitted via the low imped- 
ance of VR3 to the base of the transistor. 0)4 
changes its collector current which is reflected in 
a voltage change across R51. reducing the variation. 

R50 reduces the power dissipation of 014. C20 re- 
duces ripple and causes a slow buildup of the -14 
volts at turn-on. I'he line regulation o( this -I*! 
volt source is approximately alOO millivolts for an 
input line change of ±10%. 

4-18 R4B, two 6.2 volt zener diodes VRl and VR2, ' 
and 013 ate connected in series from -14Vdc to 
+6.4Vdc. VRl and VR2 produce th > two reference j 

voltages +6,2Vdc and -6.2Vdc, A 'V changes in the 
-l4Vdc source ore attenuated by the ratio of R48 to 
the forward impedance of the two diodes in senes. 

013 acts es a shunt regulator for VRl , the base to 
emitter voltage and R47 determlng the zener bias 
current. There Is a large variation in the current 
returning through >6.4Vdc to -S from other parts of 
the circuit and this bypasses VRl through 013. 

4-19 CONSTANT VOLTAGE INPUT AMPliriF-R (See 
schomattc at roar of manual) 

4-20 Transistors 01 and 02 form a differential 
amplifier for the purpose of error detection and 
amplification in the voltage mode. The inputs of 
this arrplifior are the bases of the two transistors. 

The ouput is the collector of 01. The base of 02 
IS con ildored the reference base and is connected 
to -S hrough R5 to achieve good thermal compen- 
satloi.. R6, from the base to the -6.2Vdc referonce 
voltage, provides a slight negative b.as voltage at 
the base to Insure that the output of the power sup- 
ply IS adjustable to zero volts. The base of 01 is 
connected to summing point A2, which is the junc- 
tion oi current pullout resistor Rl an<f tin’ front 
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pond po'.entlometcr R9» The control action contin- 
uously adjusts the ouitjut vollaqe on the po 5 lt»‘'o 
bus to bring the voltage at A7. to the -S potential. 

With \2 hold at the -S bus volmgc, the voltage drop 
drop across R1 is the same as the reference voltage, 
and thls'voUage drop remains constant during oper- 
ation. The current through R1 , and thus through 
R9, likewise is hold constant so that the IR voltage 
drop across R9 is determined solelyiby the resis- 
tance value of R9. Thus, the power supply output 
voltage is a linear function of the rosi.slahce of R9. 

4-21 R2 in the base lead of 01 limits the current 
through the programming resistance (pot) under con- 
' ditio.ts of rapid voltage turndown* a. id also Isolates. 
Input and base for stabilizing the feedback loop. 
Diodes CRl and. CR2 limit voltage e,\cursions on the 
base of Ql. Copacitor Cl bypasses the pot making 
the high frequency gain of the Input circuit Insensi- 
tive to pot setting. Capacitor C2 and adjustment 
pot RIO are located around the amplifier lor loop 
stability. 

4-22 CONSTANT CURRENT INPUT AMPLIFIER 

4-23 Transistors 04 and 05 form a differential 
all^plltior for the purpose of error detccUon and am- 
plification in the current mode. The basic operation 
' Is ihe same as the constant voltage input ompllflor. 
However. In the current, case reference Is with re- 
spect to the sensing terminal A7 of the sensing re- 
sistor R96. R20 at the \)asc of 05 Is normally con- 
, nected to this rot'etence. The resistor R96 requires 
four terminals to keep the voltage drop along the ^ 
internal connections of the power supply from the 
sensing resistor to {-) from contributing to the 10“ 
put signal. The following components of the con- 
stant current input amplifier have, functions as de- 
scribed for the voltage input amplifier: 

, R19 - Positive offsat bias to base of Q5. 

CR5.CR6 - Protection diodes.^ 

R13 - Current limiting. ) ' * 

' Cj - Su.'Jlli.y. 

R24 - St.nlhlltv tidjuslmenl. 
t P23 - r,roqi pa.lel currcnl control pot. 

R12 - Current pullout resistor; sots programming 
current. . 

R22 - Shuhts R12; used for trimming adjustment. 

. 4-24 Additio..hl iomjKJnents are C4 . CR4, andR14.' 
and lliosc associated with Q6. c'4 reduces ripple' 
voltage oritorlng the amplifier. CR4 and R14 come 
trbm the Phase Protection Cutoff Circuit. Normally, 
the cathode of CR4 is t-S.SVi.c so the diode j cut 
off. Upon a phase failure, however, ihc voltogo 
drops to approximately -2Wdc at R14. CR4 turns 
on, ctjri CR6 is clami»d on by the 1mA curronci 
This negative signal shunts the supply off via the 
constant current loop. Q6 supplies 1mA bias col- 



lector current to Q5 without shunting dov/n *he 47K 
load resistor R16. In this way, the dc gain of the 
constant current loop is increased. The bio: cur- 
tent is fixed by the ratio of the forward volt«:;o 
drop of CR7 and R17. , 

4-25 -'OR” GATE AMPLIFIER (o'bo schematic at roar 
of manual) 

4-26 The OR gate receives signals from the two in- 
put, amplifiers at the bases of Q8 and 09> The most 
negative base signal tends to turn Its transistor on 
harder. At the same time, the negative voltage is 
transmitted to the emitter and so to the emitter of 
the other transistor, turning it off. When the sig- 
nal ;o either input ^rplifler increases above the 
level set by the control pot, the amplifier output 
r.oves negatively. This switches the OP gate and 
t*iat arapUfioi* controls the loop at its voltagc/cur- 
reiu setting. , , 

4-27 The output of 0B/Q9 is amplified by (7*10 to a 
suitable voltage level for controlling the firing cir- 
cuits (T. P. 15); 

Pf'ver supply OFF signal: 010 sa’iurated. -13Vdc 
Power supply just ON: -lOVdc 
Maximum power: it-2Vdc * 

I 

4-28 Diode CR9 ot the emitter of OlO provides 

0.7Vdc blco voltage for the stage. Oil is an emitter 
follower which transforms Impedance so the firing 
circuit is driven from 0 voltage source. 

4-29 An auxlUoi r feedback signal is connected 
from the Input side of choke Ll (T. P. 14) to the ba.se 
of ()IU via R2B and Ce. Capacitor C9. to reference 
A7, performs three functions; 

1. C9 reduces ripple appearing from the in- 
put .U: 

2. C3 provides c frequency cutoff slope: 

3. C9 causes 0 slow turn-on signal buildup 
to the tiring circuits. 

I 

4-30 SILICON-CQNTRQULP REICTIFICR riRlNG 
CIRCUITS (Soe schcrnc^tic at rear of manual) 

4-31 GENERAL 

4-32 The SCR is a solid siotc device which dis- 
plays high Impedance choractoristics with either 
positive or negative voltage on its anode but which 
may he switched Into a high conductance state when 
positive voltage is supplied to the anode simul- 
taneously with a gate signal application between 
its gate load and its cathode* The gate signal that 
Is used to turn on the device In the SCR-3 Series is 
a positive going pulse of about SOpsec duration and 
j whose amplitude Is approximately 3*5 volts > this 
being the output of the blocking oscillator* 
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4-33 Each of the input phases has on SCI^ and a 
firing circuit associated with it. Each firing circuit 
generates an output pulse fer its SCR once each 
cycle of input lino frequency and so timed that each 
SCR conducts at identically the s»ime phase angle 
in its respective phase. 

4-34 The input to the throe firing circuits is the 
output of the OR gate amplifier (transistor OH 
emitter) and is as previously mentioned o dc volt- 
age referenced to -S and varying in amplitude be- 
tween +2 volts and -10 volts as a function of the 
output conditions. This voltage is applied to throe 
identical romp capacitors (C26>C31 ,C36) through 
resistances ROO dt87 » R68»R76> and R88. The rela- 
tively high voltage signal produces current in each 
resistoi which is integrated by the r<itnp capacitors 
to produce a steadily rising ramp voltage. R67 and 
R88 ore pots which are adjusted '.o bouince or near- 
ly balance the ripple voltage on the output of th#> 
power supply. 

4-35 BLOCKING OSClUATOR 

4-36 A blocking oscillator is the firing circuit for 
each phase in the SCR-3 Series. The blocking os- 
cillators (T2^T3, and T'l) arc triggered into the con- 
ducting state by a transistor. Each output winding 
of the transformers (terminals 11 and 12 — TP25,26, 
30» 31 > 35^36) is connected between the gale and 
cathode loads of an SCR through a senes current 
limiting resistor (R56»R64, and R72) with a diode 
c' nnoclcd in the reverse direction between gale and 
cathode of the SCR to jirovent the possible appoar- 
□ hca of a reverse spike or pulse on the gate of the 
SCR^(CR26,CR37, and CR40). 

I 

4-37 The mechanism by which the blocking oscil- 
lator is triggered is by switching the transistor from 
the non-conducting state into the conducting state 
(transistor Q16-18). The transistor has as its col- 
lector load one winding of the blocking oscillator 
transformer. Two windings arc connected in series 
(for double voltage) in the base lead of the transis- 
tor. The base of the transistor follows the voltage 
of the base capacitor (C20,C33» and C38). The 
voltage on the emitter rises to moot the base at 
which time blocking oscillator. action takes place. 
The start of current in the omltlor of the transistor 
and the regenerative coupling that rxlsts between 
the collector and base windings causes the transis- 
tor to go into saturation where it remains until the 
saturation region of the transformer is reached. At 
this point the coupling action collapses and the 
/transistor returns to the non-conducting state. 

4|-38 Capacitors C25»C30» and C35 between the 
base and emitter prevent spurious triggering. Re- 
sistors R59>R67» and R75 in the base circuits limit 
the base current which flows during the blocking 
oscillator action. Upon conduction of the blocking 



oscillators, ihi» ramp capacitors discharge negative 
with the emitter current and the base capacitors 
charge positive with hasi' current. This prevents 
the blocking oscillator oircini from relriggering 
durirnj that sa tm? cycle. At the end of tiu* cyc:)r^ 
these capacitors .ire reset for the next cycle. 

4-39 riRING ANGLE DETERMINATION 

4-40 Dctcrninatlon of the proper firing angle is 
accomplished by mixing two slgnols in the blocking 
oscillator circuit, these two signals being a reflec 
lion of the outfxil conditions and the ln|mt line con- 
ditions. A ramp voltage whose origin is approxi- 
mately -17Vdc and whoso slope is a function of 
output voltage and output current is subtracted from 
a halfwave rectified voltage whose amplilurle is a 
function of the input lino voltage. 

4-41 The thrive phase bridge circuit providing volt- 
age to the firing circuits consists of windings 5. 6 
oil the main transformer and diodes CR35,CR46, and 
CHS/. This bridge provides the waveshape shown In 
Figure 4-3 to the firing circuits through R04,R89, 
and R77, R78 reduces the ampUtude of the signal 
from R/7 and C3B charges toward the positive peak. 
The integrating action of C36, along with diooe 
CR5S, provides a smooth voltage shape at C39 with 
the amplitude* sUU a function of line voltage, 

4-42 Line Compensation. If the input ac line volt- 
age increases from nominal the voltage wave ampli- 
tude at C38, the base? of 018, incrrmses. Then 
mote time is ttiken for the ramp .it the i.nmtti r to 
catch the base voltage and SCR firing is delayed, 

Ih'.’ decreased firing conduction angle compensates 
f t the larger voltage available at the input. 

4-43 RESET OPERATION 

4-44 At the end of each line cycle the ramp capaci- 
tor and base capacitor are reset to their starting 
voltages and opijratlon r»*pfMts. The resettimr oper- 
ation is pt'tformed by the positive gointf r**rlified 
wave nderenced to -14Vdc (see Figure 4-3). which 
is the input to tlie firing circuits at CR35,CR46. and 
CR57. These diodes wltli anodt* at -14V<ic set the 
referemv level by clamping. Diodes CR49-51 , and 
CRr>4 are always conducting: thoir bias current 
flows to the -32Vdc through R7 3. Thus. tIu* voltage 
at the cathodes of CR52 .ind 53 fellow the input 
voltage from CRS7. During the time that CR57 
clamps, base capacitor C3B rs held at about -15V 
by CR57,54, and 53. C36 is hold at about -17V by 
CR57, 54. SI , 50, 49. and 52. The two volt difference 
back biases the blocking oscillator transistor base 
to emitter junction. When the input voltage starts 
positive again* u rises rapidly; CR52 and 53 are 
cut off. and the base and emitter capacitors follow 
tlnur input signals. 



4-5 




rigurc 4-3» Three Phase Firing Circuit Wovoforrn 



4-45 MFTFPING CIRCUITS 

4-46 Both voUrnotnr «md ammeter circuits consist 
ot 0 KOrnA type irovoment with the calibrating re- 
sistors contained on the rear printed board. The 
voltmeter is connected across the output terminals 
and is caliboited by means of rheostat RUl. The 
arnmetoi* circuit is connected .i cross the inlernol 
current monitoring resistor and is calibrated by 
means of rheostat R112. 

4-47 PROTECTION CIRCUITS 

4-48 One of the protection feacuros incorporated in 
the SCR-3 Series is the internal connection of IOOa 
resistors between the sensing terminals and the out- 
put terminals (R91 «and R94). These icsistors pro- 
vide protec. ion should the sensing load become 
open (particularly when using remote ser^slng). 

These resistor ^ that he output voltage w*ll 



rise only slightly if a sensing lead should become 
open. 

4-4*3 Another protection circuit Incorfx^rated into 
the SCR-3 Scries Insures that no damage will occur 
internally should one or more of the input phtises 
fail. This circuit monitors the input voltage and 
upon such a failure clamps the control signal off 
and then opens power relay KK When the phase re- 
turns to normal, the operation reverses itself. 

4-50 Diodes D36.D47, and D58 connected to the 
reset waveform of the three firing circuits and bi- 
ased by resistor R105 coanoctod back to the -32Vdc 
provide at their Juncture (T. P. 49), a signal com- 
posed oy the full wave rectification of the input 
phases. With the presence of throe phases on the 
input the average voltage at T. P. 49 is positive 
enough to bias 021 and 020 ON. In the event of 
failure of one or more phases, the .ivorage voliago 
bccf mes negative and reverse biases 021 which 
turrs off 020. CR63 provides a 0.7 volt reverse bi- 
as which 021 overcomes to turn 020 on. 020 satu- 
rates. when on, holding its collector at *^5.5 volts. 
The reloy coll in series with R108 Is then across the 
auxiliary supply voltage, holding t e relay on. 

R102 and CR62 across the coll reduce the spike at 
turn-off, 

4-51 The collector of 020 is also connecter! toR14. 
and CR4 going to the constant current input ampU- 
fler. and to R37. going to the OR gate amplifier, to 
turn those off and on with the relay. 





SECTION V 
MAINTENANCE 



0-1 PERFORMANCE CHECK 

5-2 EQUIPMENT REQUIRED 

1. Lino cord (4 svire) ond plug for connection 
to 208/230/460Vac 3 phases SQHz source. 

2. Oscilloscope. 

3. Shorting strap for output terminals as 
foUowst 

Model 6450A 6453A 6456B 6459A 

Rating 300A 200A lOOA 350A 

4. Ohmmeter. 

5-3 PROCEDURE 

I* Moasurp the resistance to chassis ground 
from each output l us and from each phase pin on the 
ac power connector at the roar of the unit (pin with 
the locating lug Is connected to chassis ground in- 
ternally) with the front panel circuit breaker in the 
ON position. Measured resistance should be in 
excess of one megohm on all measurements. 

2. Check the ammeter and voltmeter on the 
front panel for zero set. If alignment is required* 
refer to Paragraph 5-9. 

3. Rotate the front panel VOLTAGE control 
full counterclockwise (OFF) and CURRENT control 
full clockwise (ON). Check the programming termi- 
nal strip on the rear of the unit for normal strapping 
(see Figure 3-1). Place the front panel circuit 
breaker in the OFF position. Connect an oscillo- 
scope to the output terminals using o 3 to 2 connec- 
tor to connect the oscilloscope to the power source. 
Connect chassis ground to the negative output ter- 
minal. Set the vertical amplifier to ac coupling* 
50mV/cm; horizontal to 2mS/cm sweep. 

4. Connect the line cord to the power supply* 
then to the power source. 

5. The first test is at no load. Place the 
circuit breaker m the ON position. Front panel 
meters should both read zero. 

6. Rotate the VOLTAGE control full clockwise. 

Output voltage as read on the front panel voltmeter 
(ammeter should still read zero) should be os follows: 
M odel 6450A 6453A 6456B 6459A 

Vdc 10±0.5 ie±l 36i2 72±3 

Turn down voltage to maximum rated output. Out- 
put ripple should be approximately 25mV peak to 
peak and 180Hz (one peak each 5.5mS). At no load 
the voltage decay on turn-down will be quite slow 
due to ^he largo value capacitor bank (and the shunt 
blecdot) within the supply. 

7. Rotate the CURRENT control full counlcr- 
clockwlse. Insure that supply turns off. 



8. Rotate the front panel VOLTAGE and CUR- 
RENT controls full counterclockwise* dc-enorgize 
the unit* and place a shorting strap across the out- 
put. 

9. Rotate the VOLTAGE control clockwise 
about one half turn. Rotate the CURRENT control 
ON controlling the current to maximum and back 
again* reading the front panel ammeter. 

10. Place the circuit breaker In the OFF posi- 
tion. rotate the VOLTAGE control counterclockwise. 
Remove the power cord from the power source and 
disconnect the short circuit across the output ter- 
minals. 

5-4 PO\VER SUPPLY ADJUSTMENTS 

5-5 METER ZERO-SETTING 

5-6 The meter pointers must reset on the zero 
calibration mark on the meter scales when the in- 
strument Is at normal operating temperature* resting 
In Its normal operating position and the instrument 
is turned off. To zero-set the motors proceed as 
follows: 

1. Rotate adjustment screw on the front of 
the meter clockwise until the pointer is to the loft 
of zero and further clockwise rotation will move the 
pointer up-scale towards zero. 

2. Turn the adjustment screw clockwise until 
the pointer Is exactly over the zero mark on the 
scale. If the screw is turned too far, repeat steps 
1. and 2. 

3. Turn meter adjustment screw counter- 
clockwise about 15 degrees to break contact be- 
tween adjustment screw and pointer mounting yoke, 
but not far enough to move the j)olntor back down- 
scale. If screw is turned too far, as shown by the 
needle moving* repeat the procedure. The meter is 
now zero-sol for best accuracy ar» J mechanicMl 
stability. 

5-7 208/2 30/4 60 VAC OPERATION 

5-8 To change the operation of the supply to an- 
other three phase 60Hz voltage* the primary of the 
power transformer must bo rewired* and for 460Vnc 
operation* the circuit breaker must be changed. 
Wiring for 460Vac operation should bo done at the 
factory. Figure 5-1 shows the three phase Wye pri- 
mary connections for the three voltagt^s. Nothing 
else need bo done to change opi»rallon. 
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S-9 MECHANICAL MAINTENANCE 

5-10 COOLING SYSTEM MAINTENANCE 

5-11 The SCR-3 Series utilizes forced air cooling 
on the rectifiers and transformer* The rectifiers are 
located in the heat sink compartment on the top of 
the unit running the full width of the chasi.*s* As in 
any forced air cooling system^ the compartment 
should be cleaned regularly (regularity will depend 
on the cleanliness of the air in the surrounding area)* 
Remove the top cover of the supply and the heat 
sink compartment and clean with either a vacuum 
cleaner or with compressed air* Regular cleaning 
maintains the efficiency of the heat sinks and re- 
duces the possibility of a short circuit to ground 
due to particle bmld-up around the rectifiers* 



5-12 The blower motor bearing surfoces should be 
lubricated every six months as another preventative 
maintenance procedure* 

5-13 PRINTED CIRCUIT BOARD ACCESS 

5-14 The printed circuit board in the SCR-3 Series 
is located in the top rear of the chassis* Access to 
board may be accomplished by removal of the dust 
cover* 

5-15 Removal of the dust cover provides access to 
the top (component side) of the board » but not to the 
bottom (copper side)* The bottom of the board can 
bo made accessible by removing the screv/s oiong 
the board and rotating out by its hinges* 

CAUTION 

Do not work on printed circuit boards 
before oc plug Is removed and output 
capacitors ore allowed to completely 
dischorge* 

5-16 Check that all wires are ccpnected to the 
board (after work is completed) fiefore replacing the 
board in Its normal position* 

5-17 PRINTED CIRCUIT BOARD SERVICING 

5-18 Excessive heat or pressure can lift the copper 
strip from the board* Avoid damage by using a low 
power soldering iron (SOW maximum) and following 
these instructions* Copper that lifts off the board 
should be cemented m place with a quick-drying 
acetate base cement having good electrical insulat- 
ing properties* 

5-19 A break in the copper should be repaired by 
soldering a short length of tinned copper wire 
across the break. 

5-20 Use only high quality rosin core solder when 
repairing etched circuit boards. NEVER USE PASTE 
FLUX> After soldering^ clean off any excess flux 
and coat the repaired areo with a high quality elec- 
trical varnish or lacquer. 

5-21 When replacing components with multiple 
mounting pins such as transistor sockets and po- 
teniiometers^ it will be necessary to lift each pin 
slightly, working around the components several 
times until it Is free* 

5-22 The procedure for the replacement of a compo- 
nent is as follows: 

1* Apply heat sparingly to load of component 
to be replaced on the conductor side of board* Re- 
move componrnt. 

2* Reheat solder in vacant eyelets and 
quickly insert o small awl to clean inside of hule 
or drill out hole with a #60 drill (#50 for medium 
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sized tor lorge oyoloi). 

Bond clean trunmod leads on now part and 
caretuUy msort through nyclet?< m board, 

4, Hold part board and soldor loads 

on conductor side ol^board. » 

S-23 POWER Mtnn RECTiriBR HEPI.ACE:Mt:NT 

5-24 In the event ot a failure of one of the rectifi- 
ers (mounted on heat sinks m upper comportment) 
the following procedure should bo followed for re- 
plocement; 

!• Turn the unit off and remove the power 
cord from the power source, 

2, Unscrev/ rectifier lends being careful to 
note where they wen? connected, 

3, The rectifiers are threaded directly into 
the heat sink. Apply Penetrox A to the motlng sur- 
face of the new recUflr>r but not to the threads, 

4, Start the now rectifier in the threaded 
hole and tighten for the following maximum stud 
torque ratings: 

Part No, lHlUi4A 2N6B5A INMI94A 

Torque (in lbs,) 30 30 30 

Part No, C45 C80 2N2024 1N3260 

Torque (in lbs,) 150 200 150 200 

5-25 TROUBLESHOOTING 

5-26 GENERAL 

5-27 Pre-Turn On Checks, Before energizing the 
unit* check t^>e following items: 

h Prose..ce of 2 30Vac (cr 2Uil/4b0) at ,n^? 
plug which connects to the receptacle on the rear 
of the unit, (Chuck three phases,) 

2, Straps on the programiiiing lormlnal stni 
on the rear of the unit are placed properly and 
tightened, 

3, Visually Inspect for broken leads on the 
printed circuit board* controls on the front panel, 
and the meters. Inspect the main bridge for loose 
connections. Inspect the printed circuit board ior 
burned, charred, or broken components, 

NOTE 

If component is found to be burned, 
charred, or broken on the printed 
circuit board, the cause of such a 
failure must then be located, 

5-26 Open Loop, In certain types of power supply 
failure (such as uncontrolled outjxit co: ditlons) it is 
desirable to open the feedback loop in order to be 



able to troubleshoot the unit without exceeding 
voltage limits on the output capacitors, ole. In the 
SCR-3 Senes, removal of transistors Ql 6-1 H (block- 
ing oscillator uansistors) breaks thr? loop boiwon 
the error arnpUfiors and the SCR's by disabling thi? 
blocking oscilliitors, 

1, n an output still exists after this test, 
the trouble probably lies m the mam power i;r<dge 
rectifier, 

2, If no ouifHJt exists, the trouble lies in or 
prior to the blocking osclllritor circuit and trouble- 
shooting can proceed safeiy, 

5-20 In-Clrcuit Ohrnnioter Mensuremonts of Main 
Power Bridtjn Rectifiers, If a failure is suspected 
in the power rectifier bridge circiiit, a n?sii>tanco 
measurernoru will most often identify the taulty 
component. Breakdown of the reverse? chariicieristic 
(or forward character isUc in the case of SCR's) may 
be determined by measuring the iesi stance from the 
anode on rectifier, cathode oii SCR, to ilieir respec- 
tive hoot sink with the comtnon suif? of the ohmmo- 
tor connected to the stud (heat siiik), 

5-30 Due to the characteristics of a bridge circuit, 
a resistance measurement test to find a faulty diode 
will not indicate which diode to be at fault. After 
finding a fault, it will be necessary to disconnect 
all the wires to the devices and make further mea- 
r.urements on the now discomiocied diodes to deler- 
mine which one is faulty, 

S-31 When completely disconnected, SCR’s should 
measure high resistance from (Mlhorle to .iriode and 
from gale to anode with either end connected to the 
comnuin side ol the ohmmeU?r, The ti?sistanco from 
g no to cathode should be approximately 200 ohms 
with either gate or cathode connected to the common 
side of the ohrmneter, The Power rectifiers should 
read high resistance with the cathode connected to 
the common side, and lower resistance when the 
anode is connected to the common side, U is Im- 
portant to note that the stud is the cathode of the 
fixed rectifiers but is the anode of the SCR's, 

5-32 DC VOLTAGES 

5-33 All measurements as made with a Simpson 
Model No, 269 VOM at medium input line voltage 
and zero output conditions except as indicated to 
bo otherwise. Polarities indicated are for first test 
point C'FROM") with respect to second test point. 

All voltages are ±10% unless noted otherwise. 
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Table 5-K Reference, Bios, ond Filtered DC Voltages 



jM 


Step 


Meter 

Common 


Meter 

Positive 


Normal 

Vdc 


Output Conditions 


— 


1 


20 


-out 
(or -S) 


-30Vdc 


360Hz Ripple 




2 


17 


-out 


-14 i 2Vdc 






3 


IB 


-out 


-6‘2 ± O.-JVdc 






4 


AlO 


-out 


f6.2 i 0.4Vdc 






5 


19 


-out 


f6.4 ± 0.4Vdc 




— 


6 


47 


-out 


-28Vdc 


Relay Off (Low Line) 




7 


47 


-out 


+ 5.5Vdc 


Relay On 


- 


8 


12 


-out 


f3 ± 0.5Vdc 


Voltage as indicated for constant 
voltage mode and sup* .y producing 
output power. When \ oUage con- 
trol off, T. P. 12 about +0.5Vdc. 
When In constant current operation 
T. P. 12 about +6Vdc. 




9 


13 


-out 


>3 i O.SVdc 


Voltage as Indicated for constant 
current mode and supply producing 
output power. When current control 
off, T. P. 13 about +0.5Vdc. 


— 


10 


15 


-out 


Control Signal 


In constant voltage mode: Voltage 
control off, T. P. 15* -13Vdc: Volt- 
age just on, T. P. 15, -lOVdc: max- 
imum load, T. P. IS, +2Vdc. 



5-34 INSULATION AND CONTINUITY TESTS 

5-35 Good msulollon should exist between chassis 
ground ond the output busses. In cases where the 
output busses display o low resistance to chassis 
ground, Insure that the condition Is not caused by 
extreme dirt buildup in the cooling compartment 
(bridge rectifiers). 

5-36 Continuity measurements as outlined below 
will indicate the condition of the connecting wires 
between the printed circuit board, the SCR^s and the 
output busses. Lack of continuity (In all instances, 
continuity means zero ohms resistance) can usually 
be traced to an open lead, most often where that 
lead is connected to an eyelet on a printed circuit 
board. Continuity should exist between: 

1. The positive output bus and the terminal 
on the printed circuit board. 

2. The negative output bus and the ■^terminal 
on the printed circuit board. 



3. Test points 25, 30 ► 35, and the gate 
leads of the SCR*S (that is, continuity between 25 
on the board and one SCR gate lead). Test points 
26, 31, 36, and the cathode leads of the SCR*s. 

5-37 SYMPTOMS AND CLUES 

5-30 Poor Load Regulation. 

1. Reference voltage -6.2Vdc may be varying. 

2. Insure that the current limit circuit is not 
starting to limit. 

3. Insure the measurements of load regula- 
tion are done between +S and -S. 

4. Check transistors 01, 2, 8, 10, and 11. 

5-39 Poor Line Regulation. 

1. Check for presence and stability of -6.2V 
dc, -14Vdc and +6.4Vdc. 

2. Insure that the current limit circuit is not 
starting to limit. 

3. Check transistors 01* 2, 8, 10, and 11. 
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5*40 Excessivo Rtpple Voltogo> 

1* !f one or more SCR's fail to flre» adjust 
R87 and R88 for presence of three phases and bal- 
ance ripple* 

2* Check the filter capacitors for a leaky or 
shorted unit. Failure will probably be indicated by 
a blown or protruding membrane on the exhaust 
valve near the terminals* 

5-41 No Output or Uncontrolled Output* 

I* Check meters* 

2* Check presence of Input power (all 
phases)* 

3. Check presence of -32Vdc> -14Vdc* 
-6.?Vdc, >6.4Vdc* 

4* Chock the strapping on the rear program- 
ming terminal strips particularly the voltage pro- 
gramming terminals* 

5* Check that relay K1 ’’clicks'* ON as line 
voltage is brought up* 

6. Check tost points 12 r 13* and 15 for volt- 
age as described in Paraaraoh 5-33* steps 6-10* 

7* Check the bridge diodes (static and SCR’s) 
with an ohrnmeter for a faulty device* 

8* Check for presence of gate pulses at SCR’s* 

5-42 Insufficient Output (Voltage and/or Current)* 
1* Check motors* 

2* If insufficient voltage, insure the current 
limit IS not operating* 

3* Refer to Paragraph 5-4K 

5-43 Current Limit Inoperative* 

1* Check the straps on the programming ter- 
minal strip* 

2. Chock as per Parogroph 5-33* Step 9* 

3* Check transistor 09* 

5-44 Excessive Drift* 

1* Check the stability of -6*2Vdc* 

2* Chock the VOLTAGE control for excessive 
noise (R9)* 

3* Chock for cold solder joints and/or noisy 



resistors (R1 » R8* R2)* 

4* Chock transistor 01 » Q2* 

5-45 DETAILED CALIBRATION PROCEDURE 

5-46 GENERAL 

5-47 The following calibration procedure should be 
performed only after definite Indications exist of 
trouble In the unit or after components have been 
changed In the circuitry where the adjustments arc 
located* Indiscriminate adjustment of the internal 
controls to "refine” the settings may actually cause 
trouble* 

5-48 The calibration procedures may bo performed 
independently* 

5-49 The differential or digital voltmeter serves 
two functions: that of a voltage standard (0*1%), 
and cs a measuring device for measuring changes in 
voltage of millivolts* In the case where neither a 
digital nor differential voltmeter is available* sub- 
stitute moans can be derived to perform the same 
functions* Incremental voltages may be measured 
by connecting a dc source (another power supply or 
a battery* whose output voltage is approximately 
equal to the supply output voltage) in opposition to 
the output of the supply under test and measuring 
the difference beiv;ccn the two voltages* By adjust- 
ing the bucking voltage equal to the supply voltage 
(within 0.5Vdc) the most sensitive scale of a multi- 
melor can be used to detect changes as small as 
20mV in the supply voltage (assuming the bucking 
voltage stability is significantly bettor than 20mV 
for the measuring period)* 

5-50 REQUIRED TEST EQUIPMENT 

5-51 A list of the required test equipment is shown 
in Table 5-2* together with recommended manufac- 
turers and model numbers* A lest equipment wiring 
diagram is shown in Figure 5-2* 



Table 5-2* Recommended Tost Equipment 



Item 


Instrument 1 


Recommended Typr 


Characteristic and/or Use 


1 


Variable 

Transformer 


General Radio Varlac 
No. W30HG2 


6. 5 KVA - open delta - 0-270Vac 


2 

! 


Ammeter Shunt 


Weston 0041227 


6450--50mV* 500 amp shunt 
6453 — SOmV, 200 amp shunt 
6456 — SOmV* 100 amp shunt 
0459 — SOmV* SOamp shunt 
All shunts arc connected in series 
between load and supply* 
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Tabic 5-2* Recommended Test Equipment (Continued) 



Item 


Instrument 


Recommended Type 


Characteristic and/or Use 


3 


Voltmeter 


Simpson No, 8800 


0-250VOC voltmeter 


4 


Differential or 
Digital yoitmeter 


John Fluke Co* , Inc* 
No* 001 H Differential 
voltmeter 


Connected between ±S and -S 


5 


Oscilloscope 


No. 130B/C 


Connected to power supply lino 
through 3:2 connector, vertical am- 
plifier grounded to chassis ground. 


6 


Shorting Strap 




Fabricated from copper bus strap or 
wire-connected as directed across 
output in scries with meter shunt* 




Figure 5-2* Test Equipment Connections 



5-52 PROCEDURES 

5-53 CALIBRATION OF VOLTAGE PROGRAMMING 
AND VOLTMETER 

1* Connect dlffcrcntlal/dlgital voltmeter to 
and -S terminals, rotate CURRENT control coun- 
terclockwise. Remove strap A2 to A3 on rear barrier 
strip to remove front panel pot from circuit* Con- 
nect a 0.1% resistor between >S and A2 taking the 
place of the pot* Value as follows: 

Model 6450A 6453A 6456B 6459A 

Vali.e 1*6Ka 3Ka 6.2Ka 12Ka 

2* Energize power supply* 

3* Rotate CURRENT control clockwise until 
supply is in constant voltage operation* 

4* Set output voltage to the following amount 
(as read on differential/digital voltmeter) by adjust- 
ing shun' R8 (across the pullout resistor Rl): 

Model 6450A 64S3A 6456B 6459A 

Vde^ Cv>40mV 15V±75mV 31Vil50mV 60V±300mV 
5* CaUbrato front panel voltmeter to voltage 
measured on differcntlal/digltal voltmeter with Rill* 
6* Rotate CURRENT control counterclockwise 



turn power supply off, and disconnect differential/ 
digital voltmeter. Remove resistor and replace strap 
A2 to A3* 

5-54 Firing Circuit Balance Adjustment (Balanced 
output ripple voltono)* 

1* Connect oscilloscope to +S and -S termi- 
nals, connect load device to output terminals, ro- 
tate VOLTAGE control counterclockwise and CUR- 
RENT control clockwise. 

2* Energize power supply* 

3* Set output conditions to approximately the 
following as read on front panel meters: 

Model 6450A 6453A 6456B 6459A 

Output 6*5V,300A 12*5V,200A 20V, lOA 56V, 50A 
4* Set oscilloscope to lOOmV/cm and 5mS/ 
cm with oc coupling to vortical amplifier* 

5* Adjust R87 and R88 for minimum 60Hz 
modulation of output ripple. 

6* Rotate VOLTAGE control counterclockwise 
turn power supply off, and disconnect test equip- 
ment* 

I 

5-55 Calibration of Current Programming and Am- 
meter* The factory sets the current programming as 
a protection feature for a current limit of 10% over 
the maximum rated output at full pot setting* If 
more accurate programming is required* proceed as 
follows: 

1* Connect load devices, rotate VOLTAGE 
control ccw. Remove strop from AS to A6 on rear 
barrier strip (taking current front panel pot out of 
circuit)* Connect a 200/v ±0*1% resistor between A4 
and AS* 

2* Energize power supply* 

3* Rotate VOLTAGE control cw until supply is 
in constant current operation* 

4* Set output current to the following by ad- 
justing shunt R22 (across the pullout resistor R12): 
Model 6450A 6453A 6456B 6459A 

Amps 300±1*5 200il 100±0*5 50±0*25 
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5. Cnhbrate front [Kmol arnmoicr to ourronl 
output by adjuistlncj R112» 

6. Rouuo voltage control ccw» turn supply 
OFF. Remove 200 ohrn resistor from M to AO and 
replace strap A5 to AO. 

5-56 Transient Response Adjustment. 

!• Connect lOiid devices » connect oscillo- 
scope to ‘^S and -S terminals » rotate VOLTAGU con 
trol counterclockwise aiui CURRENT control clock- 
wise. 

2. Sot oscilloscope to 500mV/cm ac and 



50mS/cm swoop speed. 

3. Energize power supply. 

*1. Set output voltage to maximum rated out- 
put and sot load to switch from maximum load cur- 
rent to half load current. 

5. Switch load and observe that output volt 
age returns to within the follow r V of nominal 
within 50rnS. If return Is too sU .. there is ex- 
cessive rlnglncj» adjust RIO. 

Model 6^50A C453A 6450B 6459A 

Millivolts ISO 150 300 600 



SECTION VI 
REPLACEABLE PARTS 



6-1 INTRODUCTION 

0-2 This soctloti contiilns inform.ition (or ordorlntj 
roplacomont ports. Toblo 0-*J lists ports In olpho- 
numcrlc order by reference deslfjnolors ond provides 
the following Information: 

a. Reference Designators. Refer to Table 6-1. 

b. Description. Refer to Table 0-2 for ab- 
breviations. 

c. Total Ouontlty (TO). Given only the first 
time the part number is llste<l except In Instruments 
containing many sub-mo<lulor assemblies. In which 
case the TO appears the first time the part number 
Is listed In each assembly. 

d. Manufacturer’s Port Number or Type. 

o. Manufacturer’s Pederal Supply Code Num- 
ber. Refer to Table 0-3 for marufacturer’s name and 
address, 

f, llowlett-Pockard Part Number. 

g, Rocommemled Spare P.rrts Quantity (RS) 
for complete maintenance of one Instrument during 
one year of Isolated service, 

h, Parts not blent Ifled by a reference des.g- 
nator are listed at the ond of Table 0-*l under Me- 
chanical and/or Miscellaneous. The former consists 
of parts belonging to orul grouped by Individual as- 
semblies; the latter consists of all parts not Im- 
modlatoly associated with an assembly, 

6-3 ORDERING INTORMATION 

0--1 To order a replacement part, address order or 
inquiry to your local Hewlett-Packard sales office 
(see lists at roar of this manual (or addresses). 
Specify the following Information for each part: 
Model, complete serial number, and any Option or 
special modification (J) numbers of the Instrument; 
Hewlett-Packard part number; circuit reference des- 
ignator; an<l tlescrlpt Ion, To order a pait not listed 
In Table 6->l, give a complete ilescrlpllon of the 
part. Its function, and Its location. 



Table 6-1. Reference Designators 



A 


= assembly 


1 


- nUsccUancous 


B 


= blower (fen) 




cloclronic pari 


C 


= copacltor 


r 


- fuse 


CB 


= breaker 


1 


= Jiick> jumper 


CR 


- dioce 




= relay 


DS 


=: dcvi:c> signal- 


L 


= inductor 




ing lamp) 


M 


= motor 



Table 6-1. Reference Designator;} (Conilnuod) 



P = f)lug 


V = vacuum lubo^ 


0 = transistor 


noon bu)b» 


R = resistor 


photocell, etc, 


S = switch 


VR ' zonnr diode 


T = transformer 


X = socket 


TB = terminal block 


X ~ Imogratecl cir- 


TS = thermal switch 


cuit or network 



Table 6-2. Description Abbrevi.ilions 



A s ampere 


mfr = manufacturer 


ac = a lie mating 


mod* = modular or 


current 


motllfioil 


assy» - assembly 


rntg = mounting 


bd = bo a I f 1 


n - nano " 10**^ 


bkt ’ = bracket 


NC j: norinally closed 


oc ^ degree 


NO = normally oprri 


Centigrade 


NP - nickel-plated 


cd = catd 


a - ohm 


coef = coefficient 


obd - order i>y 


comp - composition 


lioscription 


CRT = cathodo-ray 


Ol) = outside 


tube 


diameter 


CT = cenier-taf)pod 


p = plco - 10*^^ 


dc direct current 


P* C* =* printed circuit 


DPDT = double pole. 


pot* - poientlomotf^r 


double throw 


p-p :: peak-to-|jeak 


DPST double pole, 


ppm r parts per 


single throw 


rnilUon 


elect = electrolytic 


pvr = peak rc» verse 


oncap = encapsulated 


voltage 


r = farad 


reel = rectifier 


= degree 


rrns = root mean 


rarcnholi 


square 


fxd = fixed 


SI silicon 


Co r: germanium 


SPOT = single f>ole. 


H = Henry 


double ll.row 


Hz = Hertz: 


SPST = single f)ole, 


IC - integrated 


single throw 


circuit 


SS = small signal 


ID = inside diame^^u 


T = slow -blow 


inend = incandescent 


tan* = tantulum 


k r kilo =10^ 


ri = titanium 


m = rnlUi = 10”3 


V = volt 


M - mega = 10^ 


var = variable 


p s micro = 10’^ 


ww ^ wlrowound 


met, s: metal 


W = Wall 
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Table 6-3» Code List of Manufacturers 



coon 


MANUrACTURfU ADDRfSS 




conr 

NO* 


MAN'UFACTURrR ADDIinSS 




CBY Salt's Co, , Inc, Jamaica, N,Y, 




0713B 


Wesilnqhousc Llcctnc Corp* 


00656 


Aerovox Corp, Now Bedford^ Mass, 






Electronic Tube Div* Elmira* N, Y, 


00B53 


Sanqanio FUectrlc Co* 




07263 


Palrchlld Camera and Instrument 




S, Carolina Dlv* Plckons» S*Cv 






Corp, Sernlcomluclor Div* 


0U21 


Allen Brariloy Co* Milwaukee^ Wls, 






Mounl«iln View* Calif, 


01255 


Litton Industries^ Inc* 




07387 


Blrtcher Corp,., The lx)s Anqelns* Calif* 




Beverly llllls^ Calif, 




07397 


Sylvan la Eloctric Pro<i, Inc* 


01281 


TRW Semiconductors^ Inc, 






Syivanla Electronic Systems 




Liwndale, Calif, 






Western Div* Mountain View* Callr* 


01295 


Texas lnstrurni7ms, Inc* 




07716 


IRC Div. of TRW Inc. IJurllnijion I’lanr 




*^'erniconductor-Componenis Div,* 






Burllnqton, low \ 




Dallas^ Texiis 




07910 


Cuminental Device Corp, 


01686 


RCL Lleclronlcs^ Irtc* Manchester^ N, 11, 






Hawthorne, C.Hlf* 


01930 


Arne rock Cerp, Rockforti^ III* 




07933 


Raytheon Co, Comfjoneni:; Div* 


ngig 


Sparta Mfq* Co, Dover » Ohio 






Semiconductor Operation 


ERni 


Porroxcube Corp, Saufjerlles, N* 






Mountain Vhnv, Calif, 


02‘>0f 


Fenwal Laboratories Morion Grove* III* 




08.184 


Breeze Corporations, Inc* Onion, N*J, 


02000 


Amphenol Corp* Broadview* III, 




085’30 


Reliance Mica Corp, Brooklyn, N* Y, 


02735 


Radio Corp* of AmerlCit* Solid Stale 




087 1 7 


Sloan Company, The Sun Valley, Calif* 




an<l Receiving Tube Dlv, Somerville* K*J* 




08730 


Vemallne Products Co* Inc, Wyckolf* N* J* 


03508 


Ci*r, Semiconductor Products Dept, 




08806 


General Elect. Co. Mlnia- 




Syracuse* N*Y, 






tore Lamp Dept, Cleveland* Ohio 


03797 


ridoma ^orp, Compton^ Calif, 




08863 


Nylornetlc Corp* Nornsville, Pa. 


03B7V 


Transltron riectromc Corf>, 




08919 


RCH Supply Co. Vernon* Calif* 




Wakefield* Mass, 




09021 


Airco Speer Electronic Components * 


03680 


Pyrofllm Resistor Co, Inc, 






Br*uUord, 




Cedar Knolls, N* J, 




09182 


■^Hewlett-Packard Co* New Jersey Div* 


0-1009 


Arrow* ILirl and Heejeman Plectric Co, 






Rockaway, N.J* 




Hartfor<i* Cojin* 




09213 


General Elect. Co* Semicomkiclor 


0.1072 


ADC Lloctronlcs* Inc* Harbor City» Cahf, 






Prod, l>?pl, Buflalo* N* Y, 


0.1213 


Caiicloll wS Burns Mfq, Co* Inc, 




092 M 


General Elect, (jo* Semiconductor 




Mlnoola, N*Y, 






Prod, Def)i* Auburn, N, Y, 


0-I-J0-? 


^Hewlett-Packard Co, PaloAlto DiV, 




09353 


C »S K Components Inc* Newton, Moss, 




Palo Alto* Calif* 




09922 


Burndy Corp. Norwalk, Conn, 


0‘1713 


Motorola Semlconriiu’tor Prod* Inc* 




11115 


Waqner Electric Corf>, 




rho«nilx* Arizona 






Tunq-Sol Div* Idoomfli'ld, N*J, 


05 277 


Wesllnuhouse Llecirlc Corp* 




11236 


CTS of Berms Inc* Berne, Ind* 




S»Mntcon<luc'lor lV'j;,t* Yuunqwood* [\»* 




11237 


Chicago Telephone of Cal, Inc* 


05 3.;7 


Ullronlx* Inc* * c;ran<l Junction, Colo* 






So* Pat;atiena* Calif* 


09020 


Wakefield l!nqr, Inc* Wake fir' td* NUiss* 




11502 


IRC Div* of TRW Inc* Boon." Hant 


0000 i 


General Llecl* Co* Bloc ironic 






Booni>* N*C* 




Capacitor N Battery Dept. Irmo, S*C* 




11711 


General Instrument Corp 


0000-1 


Bassik Dlv* Stewart- War nor Corp, 






Rectifier Div* Nr»wark, N.J* 




Bridgeport* Conr>* 




12136 


Philadolphiii Handle Co* Inc, 


00-180 


IRC Div* of TRW Inc* 






Carmirn, N, |* 




Semiconductor Plant Lynn, Mass* 




12615 : 


U* S* Terminah), Inc* Cmcitmali* Ohio 


065.10 


Amatom fdectronlc Hardware Co* Inc* 




12617 


Hamlin Inc. lake Mills, Wisconsin 




New Rochelle* N*Y, 




1 2697 


Clarostat Mfq* Co* Inc* Dover, N* H, 


06555 


Boetlo riectrlcal InstrurruMU C*o* 




13103 


Thormalloy Co* P rlLis, Texa.s 




Penacook, K* H* 




14493 


♦Hewlett-Packard Co. l.ovel.i iij Div, 


0b066 


General Devices Co* Inc* 






lovt larui, Colo* 




Indianapolis* Ind* 




14655 


CorneH-Dubiller Electronics Div* 


06751 


Semcor Div* Components, Inc* 






Petioral Pacific Electric Co, 




Phoenix, Arizona 






Newark, N.J* 


06776 


Robinson Nunent* Inc* New Albany* Ind, 




14936 


General Instrument Corp, Semicon- 


06812 


Torrlnqton Mfij, Co, * West Div* 






ductor Prod* Group HicksviHc, N*Y* 




Van Nuys* Calif* 




15801 


Penwal Elect* Tram Ingham* Mass* 


07137 


Transistor Plecironics Corp, 




16299 


Corning Glass Works* Electronic 




Minneapolis* Minn, 






Components Div* Raleigh, N.C* 



*Usc Code 2BTB0 assujnetl to How loll -Packard Co» ► Palo Alto> California 
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Table 6-3. Co<Ie Ust of Manufacturers (ConUnuc<l) 



CODE 

NO. 


MM^UFACTURER ADDRESS 




CODE 

NO. 


MANUFACTURER ADDRESS 


16750 


Dolco R.xlio Dlv. of Oonoral Motors Corp, 






Amporilo Co. Inc. Union City, N.J, 




Kokomo, tnd. 






Boomer Engrg. Co, Fort Washington. Pa. 


175-15 


Atliinllc Somlconductors, Inc, 




70903 


Bolden Corp. Chicago. HI. 




Asbury Park, N. f. 




71218 


Bud R.idio, Inc. Willoughby, Ohio 


17803 


rairchlld Camera and Instrument Corp 




71279 


Cambridge Thermionic Corp, 




Semiconductor Olv. Transducer Plant 






Cambridge, Mass. 




Mountain View. Calif, 




71400 


Bussmann Mfg. Div. of McC.raw ^ 


17870 


Daven Olv. Thomas A. Edison Intlustrlos 






Edison Co. St. Louis, Mo. 




McCraw-Edlson Co. Orange. N.J. 






CTS Corp. Elkhart, Ind. 


lB32't 


Signotics Corp. Sunnyvale. Calif. 




71468 


I. T. T. Cannon Electric Inc. 


19315 


Bondlx Corp, The Navigation ami 






Los Angeles, Calif. 




Control Olv. Tetorboro. N. I. 




71590 


Globe-Union Inc. 


19701 


Eleclra/Mldland Corp, 






Conlralab Div, Mllwnukoo, Wis. 




Mineral Wells. Texas 




71700 


General Cable Corp. Cornish 


21520 


Panstool Metallurgical Corp. 






Wire Co. Dlv, Willlamstown, Mass. 




No. Chicago. III. 




71707 


Goto Coll Co. Inc. ProvUlonce. R. 1. 


22229 


Union Carbide Corp. Electronics Div, 




71744 


Chicago Miniature Limp Works 




Mountain View. Calif. 






Chicago. Ill, 


22753 


UID rle<-^ronics Corp. Hollywood. Pla. 




71785 


Cinch Mfg. Co. and Howard 


23936 


Pamotor. Inc. Pampa. Texas 






B, Jones Dlv. Chicago. Ill, 


2^4^16 


General Electric Co, Scheneciatly, N,Y, 




71984 


Dow Corning Corp, Midland. Mich, 


24455 


General Electric Co. Lamp Dtv. of Con- 




72136 


Electro Motive Mfg. Co. Inc. 




sumer Prod. Croup 






WlUlmanilc. Conn. 




No la Park. Cleveland. Ohio 




72619 


Dlallghi Corp. Brooklyn. N.Y, 


24655 


General Pafllo Co, West Concord. Mass. 




7 2699 


General Instrument Corp, Newark. N.J, 


24681 


LTV riecirosysiems Inc Merncor/Com- 




72765 


Drake Mfg. Co, Harwood Hoiglus. Ill, 




ponomr- Operations Huntington, Ind. 




72902 


Elastic Slop Nut Div. of 


26982 


Dynacool Mfg. Co, Inc. Saugertios. N.Y. 






Amorace Esna Corp, Union. N.J, 


27014 


National Semiconductor Corp. 




721 82 


Erie Technological Products Inc. Erie. Pa, 




Santa ClarA. Calif. 




7 3096 


Hart Mfg, Co, Hartfortl. Conn, 


28480 


Hcvvlcit-Packar<l Co. Palo Alto, Calif. 




731 3t) 


Beckman Instruments Inc. 


28520 


Hcyman Mfg. Co. Kenilworth, N.J. 






Hellpot Dlv. Fullerton. Calif. 


20B75 


IMC Magnetics Corp, 




73168 


Fenwal, Inc. Ashland. Mass. 




Now Hampshire Olv. Rochoslor, N. H, 




73293 


Hughes Aircraft Co. Electron 


31514 


SAE Advance Packaging. Inc. 






Dynamics Dlv, Torrance. CalH* 




Santa Ana, Calif. 




73445 


Amperex Electronic Corp. 


31B27 


Dudwlg Mfg. Co. Ramona. Calif. 






Hlcksvllle. N.Y. 


33173 


G. E. Co. Tube Dept. Owen .boro. Ky. 




73506 


Bradley Semicomiucior Corp. 


35434 


l/}clrohm. Inc, Chicago. lU. 






Now Haven. Conn, 


37942 


P. R. Mallory ^ Co. Inc. 




73559 


Carling Electric. Inc. Hartford, Conn, 




Indianapolis. Ind. 




73734 


Federal Screw Products. Inc. 


42190 


Muter Co, Chicago, III. 






Chicago. HI, 


43334 


Now Departuro-Hyati Bearings Dlv. 




74193 


Heinomarm Electric Co, Trenton. N, I. 




General Motors Corp. Sam lu sky. Ohio 




74545 


HubbcH Harvey Inc, Bridgeport. Conn, 


44655 


Ohmlte Manufacturing Co. Skokie. HI. 




74868 


Amphenol Corp, Amphenol UP Div, 


46384 


Penn Engr, ami Mfg. Corp, 






Danbury. Conn. 




Doyles town. Pa. 




74970 


E. F. Joiinson Co, WasecLi. Mimt. 


47904 


Polarolil Corp, Cambrbige, Mass. 




75042 


IRC Div. of TRW. hu\ Phi lade Iph la. Pa. 


49956 


Raytheon Co. I/?xlngton. Mass. 




75183 


* Howard B. Jones Dlv. of Cinch 


55026 


Simpson Electric Co. Dlv. of American 






Mfg. Corp. New York. N.Y. 




G" e and Machine Co. Chicago, HI. 




75376 


Kurz and Kasch. Inc. Dayton. Ohio 


56289 


Sprt jiio Electric Co, North Adams. Mass. 




75382 


Kllka Electric Corp. Ml. Vernon. N.Y. 


58474 


Superior Electric Co. Bristol. Conn, 




7S915 


Ltttlefuse. Inc. Des Plaines, III. 


58849 


Symron Div. of EMC Corp, 




76381 


Minncsoiti Mining lUid Mfg, Co. 




Homer City, Pa, 






St. Paul, Minn, 


59730 


Thomas and Bet is Co, Phi Lido Iphia, Pa, 




76385 


Minor Rubber Co. Inc. Bloomfield. N.J, 


61637 


Union Carbide Corp, Now York, N. Y, 




76487 


James MiUon Mfg. Co. Inc. 


63743 


Ward Leonard Electric Co. 






Malden. M»iss. 




Ml. Vernoii, N. Y. 




76493 


I.W. Miiior Co. Compton. Calif, 



*Uso Code 71785 assigned to Cinch Mfg. Co. » Chicago. HI. 
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Tabic 6-3, Code Llsl of Manufacturers (CominuodI 



coDi; 

NO. 


MANUrACTURr.R ADDRESS 




CODE 

NO. 


MANUrACTUPJ.R ADDRESS 




Cinch City of Industry, Calif, 




83508 


Grant Pulley and Hardware Co, 


HiSI 


Oak Mfo, Co, Dlv. of Oak 






West Nyack, N, Y, 




niociro/Moilcs Corp* Crystal Ukc, lU. 




(13594 


Burroughs Corp, fdoctronic 


77068 


Hendlx Corn., Electrodynamics Dlv. 






Components Div. Plainfield, N, J, 




Hollywood^ CoUf, 




83835 


U, S, Radium Corp, Morristown, N, J, 


77122 


Palnut Co, Mountainside^ 




83B77 


Yardony Diboraiorles, Inc, 


77\A7 


Patton-MacGuyer Co. Providence, R, I, 






New York, N. Y. 


77221 


Phaosiron Inslrumont and niocironlc Co, 




84171 


Arco niectronlcs, Inc, Great Nock, N,Y, 




South Pasadena, Calif, 




84411 


TRW Capacitor Dlv, Ogallala, Neb, 


77252 


Philadelphia Sled and Wire Corp, 




86684 


RCA Corp, flectronlc Components 




Phtladolphla, Pa, 






Harrison, N, J, 


77342 


American Machine and foundry Co, 




86838 


Rummol fibre Co, Newark, N, I. 




Potter anti Brumfield Div, Princeton, Ind, 




87034 


Marco & Oak Industries 0 Div, of Oak 


77630 


TRW f loctronlc Components Dlv, 






nicctro/netlcs Corp, Anaheim, Calif, 




Camden, N,J, 




87216 


Phllco Corp, Lansdalo Dlv, Lansdalo, P.i, 


77764 


Resistance Products Co, Horrisburo, Pa, 




87585 


Stockwell Rubber Co, Inc, 


78189 


Illinois Tool Works Inc, Shakoproof Dlv, 






Philadelphia, Pa. 




Elgin, III. 




87929 


Tower-Olschan Corp, Bridgeport, Conn, 


78452 


fverlock Chicago, Inc, Chicago, III, 




88140 


Cutler-Hammer Inc, Power Distribution 


78488 


Stnckpole Carbon Co, St, Marys, Pa, 






and Control Dlv, Lincoln Plant 


78526 


Stanwyck Winding Div, San fornando 






Lincoln, III, 




nicclrlc Mfg. Co. Inc, Newburgh, N. Y, 




88245 


Litton Precision Products Inc, USLCO 


78553 


Tlnnormnn Products, Inc, Cleveland, Ohio 






Div, Litton Industries Van Nuys, Calif, 


78584 


Stewart Stamping Corp, Yonkers, N, Y, 




90634 


Gullon Industries Inc, Metuchen, N,J, 


79136 


Waldes Kohlnoor, Inc, L, 1, C, , N, Y, 




90763 


United-Car Inc, Chlcagc, III, 


79307 


Whltchea<l Metals Inc, Now York, N*Y, 




91345 


Miller Dial and Nameplate Co, 


79727 


Contlnonial-Wiri floctronlcs Corp, 






fl Monte, Calif, 




Philadelphia, Pa, 




9141B 


Ratlio Materials Co, Chicago, III, 


79963 


/dorlck Mfg, Co, Mt, Klsco, N, Y, 




91506 


Augat, Inc, Attleboro, Mass, 


80031 


Mopco Dlv, of Sessions Clock Co, 




91G37 


Dale nioctronlcs, Inc, Columbus, Neb, 




Morristown, N, J, 




91602 


nico Corp, Willow Grove, Pa, 


80294 


[lourns, Inc, Riverside, Calif. 




91929 


Honeywell Inc, Dlv, Micro Switch 


81042 


Howard Industries Div, of Msl Ind, Inc, 






freeport, III, 




Racine, Wise, 




92825 


Whltso, Inc, Schiller Pk, , HI, 


81073 


CrayhlU, Inc, La Grongo, III, 




93332 


Sylvanla Electric Prod, Inc, Semi- 


81483 


Inlornatlonal Rectifier Corp, 






conductor Prod, Div. Wo* irn, Mass, 




n Sogundo, Ctilif, 




93410 


Essex Wire Corp, Stemco 


81751 


Columbus FHcctronics Corp, Yonkers, N,Y, 






Controls Div, Mansfield, Ohio 


82099 


Goodyear Sundries ^ Mechanical Co, Inc, 




94144' 


Raytheon Co, Components Dlv, 




New York, N,Y, 






Ind, Components Opor, Quincy, M*iss, 


82142 


Airco Speer niocironlc Components 




94154 


Wagner Electric Corp, 




Du Bois, Pa, 






Tung-Sol Div, Livingston, N,J, 


82219 


Sylvan la floctrlc Products Inc, 




94222 


Southco Inc, Lester, Pa, 




flccironlc Tube Dlv, Receiving 




95203 


Loocrafl Mfg, Co, Inc, L, l,C,, N, Y, 




Tube Oper*ilions rmporium, Pa, 




95354' 


Mothode Mfg, Co, Rolling Meadows. III. 


82389 


Swllchcraft, Inc, Chicago, III, 




9571*2 


Bend lx Corp, MicroWiive 


82647 


Metals and Controls Inc, Control 






Devices Div, franklin, Ind, 




Products Group Attleboro, Mass, 




95987 


Weekosser Co, Inc, Chicago, III, 


82866 


Research Products Corp, Madison, Wls, 




96791 


Amplieitol Corp, Amphenol 


82877 


Rotron Inc, Woodstock, N, Y, 






Controls Dlv, fane ^vi lie, Wis, 


82893 


Vector nice ironic Co, Cilemlalo, Calif, 




97464 


Industrial Retaining Ring Co, 


83058 


Carr faslencr Co, • Cami)rldge, Mass, 






Irvington, N,J, 


83186 


Victory fnglneerlng Corp, 




97702 


IMC Magnetics Corp, Eastern Dlv, 




Springiiold, N,I, 






Westbury. N,Y, 


83298 


Bendlx Corp. ricciric Power Div, 




98291 


Scalectro Corp. Mamaronock, N,Y, 




falontown, N,J, 




98410 


ETC Inc, ClevolamI, Ohio 


83330 


Herman H, Smith, Inc, Brooklyn, N, Y. ' 




98978 


International Electronic Kesoarcli Corp, 


83385 


Central Screw Co. Chicago, III, 






Burbank, Calif, 


83501 


Cavltt Wire and Cable Div, of 




99934 


Renbrandt, Inc, Boston, Mass, 




Amo race fsna oorp, Brookfield, Mass. 
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Reference 

Dcslqnotor Description 



Mfr, 

Code 



V 

Stock No. 



Cl. 20 


Ixd, 


C2 


fxd. 


C3,6,lO,ll,rJ 


22,23,39-42 


NOT 


C4 


fxd. 


C5,24,29, 




34,43 


fxd. 


C7.44 


fxd. 


C8 


fxd, 


C9 


fxd. 


C12-17 


fxd. 


C18 


fxd. 


C21 


fxd. 


C25,30,3b 


fxd, 


C26,31,36 


fxd. 


C27, 32,37 


fxd. 


C28, 33,38 


fxd, 



elect lOOpf 25Vdc 
elect 35pf 12Vdc 

ASSIGNED 
elect lOpf 25Vdc 

elect 5pf 65Vtlc 
elect 20pf ISVdc 
elect 20p{ SOVdc 
elect 200 pf ISVdc 
elect 71,000pf 25Vdc 
peper Ipf 200Vdc 
elect 200pf 65Vdc 
film . 033pf 200Vdc 
elect Ipf 35Vdc 
film . 47pf aoVdc 
film .062pf 200Vdc 



CBl (208Voc) Circuit breaker, 20 amp 
CBl (<160Vac) Circuit breaker, 10 amp 



CRl, 2,4-7,26.30-37, 


41-48,52-50 




61,64,65 


diode. Si, 2C0prv 250mw 


CF3,B,24, 


25,59,60 


NOT ASSIGNED 


CR9, 27-29, 


30-40,49-51 


rcct. SI. 200mA ISprv 


CRIO 


roct. Si. 250A 50prv 


CRll 


NOT USED 


CR12-14 


SCR IlOA 50prv 


CR15-17 


rect. Si. lOOA 50V 


CRl 8-23, 62 


reel. Si. 500mA 200prv 


CR63 


roct. Si. 3A 200prv 


DSl 


Indicator Light, Neon 


K1 


Relay, 200A 


LI 


Choke, 300ph 


01,2,4,5,21 


SS NPN St. 


03,7,12, 


15,19 


NOT ASSIGNED 



Mfr. Part # 

Quantity or Type Mfr. 



2 30D107G025DIM Sprague 5628') 

1 30D356G0r2CD'l Sprague 5628') 



RS 



0lB0-00')-l 1 

0180-1837 I 



.. 


.. 


- 


- 


- 


• 


1 


30D106G025BB4 


Spratjuo 


S6289 


0100-0059 


1 


5 


D33689 


Sproyuo 


56209 


0100-1836 


1 


2 


30D206G075BB4 


Sprague 


562B9 


0100-0300 


1 


1 


30D206G050DC4 


Sprague 


56289 


o 

CD 

0 

1 

o 

o 


1 


1 


30D207G015DF4 


Sprague 


56289 


0180-0104 


1 


6 


36D'13G02 5DF6B Sprague 


56289 


0180-1843 


2 


1 


110P1O59293 


Sproguc 


56289 


0160-2465 


1 


1 


D70996 


Sprague 


56289 


0180-1884 


1 


3 


192P33392 


Sprague 


56289 


0160-0163 


1 


3 


150D105X9035A2 


Sprague 


5G289 


0180-0291 


1 


3 


192P4749R8 


Sprague 


56289 


0160-0970 


1 


3 


192P82392 


Sprague 


56289 


0160-0167 


1 


1 


AM333 Curve 4 


Hoinernan 


74193 


2110-0211 


1 


1 


48-300-S-H 




06402 


2110-0210 


1 



33 




•k 


09182 


1901-0033 


11 


10 




h 


09162 


1901-0 4 61 


6 


1 




V 


09182 


1901-0334 


1 


3 




V 


09182 


1884-0040 


3 


3 




H 


091B2 


1901-0332 


3 


7 


IN3253 


R.C.A. 


02735 


1901-0389 


6 


1 


MR1032B 


Motorola 


04713 


1901-0416 


1 


1 


599-124 


Drake 


72765 


1450-0048 


1 


1 


6041H170A 


Cutler-Hammer 


15605 


0490-0363 


1 


I 




.V 


09182 


9100-1880 


1 


5 




bf 


09182 


1854-0027 


5 






_ 






- 



Q6, 8,9, 
16-lB 


SS PNPGer. 


6 


2N1377 


T. K 


01295 


1850-0170 


6 


010,11,14 


SS NPN Si. 


3 




V 


09102 


1854-0244 


3 


013 


SS PN'P Si. 


1 


40362 


R.C.A. 


02735 


1853-0041 


1 


020 


Power PNP Ger. 


1 






09182 


1850-0168 


1 


R1 


fxd> ww 1. 4Ko ±5% 3w 


1 


242E1425 


Sprague 


56289 


0811-1604 


1 


R2, 28,54 


fxd* cotnp 3. 9Kf\ ±5% 


3 


EB-3925 


A. B. 


01121 


0686-3925 


1 


R3,4 


fxd* comp 3. 6K/\ ±b7o iw 


2 


EB-3625 


A.B. 


01121 


0666-3625 


1 


R5,20 


fxd* comp 1. SKa !»w 


2 


EB-1525 


A.B. 


01121 


0686-1525 


1 


R6,39 


fxd* comp 51 Ka ±5% iw 


2 


EB-5135 


A. B. 


01121 


0’686-5135 


1 


R7 


fxd* cornp 7. 5 Ka ±5% iw 


1 


EB-7525 


A.B. 


01121 


0686-7525 


1 


R8,22,109 


fxd* comp SELECTED ±b% iw 


3 


e EB 


A. B. 


01121 


- 


“ 





Rolcrcnco 

Designator 


Description Quatmiy 


Mfr. Part (♦ 
or Type 


Mfr* 


Mfr. 

Code 


Stock No* 


R9 

RIO. 24. 87. 


vars ww SKrt 


1 




•¥ 


091 H2 


2100-1892 


08.111 var. ww 5 Ka (Modify) 

Rll.15,38,46, 

53,03-86,89. 


5 


Type 110-P4 
% 


C.T.S. 


11236 


2100-1024 


90,92,110 


NOT ASSIGNED 


- 


- 


- 


“ 


“ 


R12 


fxd> ww 3 Ka ±5% 3w 


1 


242E4325 


Spraejue 


562B9 


0811-1811 


R13^26 


fxd> comp 470a ±5% iw 


2 


EB-4715 


A*B* 


01121 


0686-4715 


R14 


fxd> comp 27 Ka iS% aw 


I 


EB-2735 


A.B. 


01121 


0606-2735 


R16 


fxd, comp 5. 6Krt iS% W 


1 


EB-5625 


A*B* 


01121 


0686^-5625 


R17 


fxd» comp 390 a ±5% iw 


1 


EB-3915 


A. D* 


01121 


0606-391 5 


R18 


fxd» comp 47 Ka ±5% iw 


1 


EB-4735 


A* B* 


01121 


0686-4735 


R19 , 


fxd> comp 240Ka iS% iw 


1 


EB-2445 


A*B* 


01121 


0686-2445 


R21 


fxd» comp 2Ka rtS% aW 


1 


EB-2025 


A*B* 


01121 


06B6-2025 


R23 


var* ww 250 a 


1 






09102 


2100-1 389 


R2S,30,102 


fxd» comp 62 a ±5% aW 


3 


EB-6205 


A*B* 


01121 


0686-6205 


R27 


fxdt comp IMa ±S% iw 


1 


EB-1055 


A.B. 


01121 


0686-1055 


R29 


fxd, comp 4* 7a :t5% iw 


1 


Type EB 


A* B* 


01121 


0698-0001 


R31 


fxd, comp 3 Ka ±5% iw 


i 


EB-3025 


A* B* 


01121 


0086-3025 


R32 


fxd, comp IOKa ±5% iw 


1 


EB-1035 


A* B* 


01121 


0686-1035 


R33 


fxd, comp IKa ±b% iw 


1 


EB-1025 


A* B* 


01121 


06B6-1025 


R34,47, 91,94 


fxd, comp 100a i5% iw 


4 


EB-1015 


A*B* 


01121 


0686-1015 


R35,37,68,76 


fxd, comp 6* 8 Ka iw 


4 


EB-6825 


A*B* 


01121 


0686-6825 


R36 


fxd, comp 4*7Ka iS% iw 


1 


EB-4725 


A. D* 


01121 


0686-4725 


R40 


fxd, ww 10 a ±5% 55w 


1 


S5S/816 Mtq, 


W. L. 


63743 


0811-1960 


R41 


NOT USED 


- 


- 


- 




— 


R42 


fxd, comp 18 a ±b% iw 


I 


EB-1805 


A*B* 


01121 


0686-1 BUS 


R43-45 


fxd, comp 22 Ka iS% iw 


3 


EB-2235 


A*B* 


01121 


0686-2235 


R48 


fxd, comp 820 a ±5% jw 


1 


EB-B21 5 


A*B* 


01121 


0686-8215 


R49.95 


fxd, comp 200a ±5% iw 


2 


EB-2015 


A* B*. 


01121 


0686-2015 


R50 


fxd, ww 200 a iS% Sw 


1 


Type 5XM 


W* L* 


63743 


0811-1204 


RSI 


fxd, ww 300 a ±5% 5w 


1 


Typo 5XM 


W*L* 


63743 


0811-1215 


R52 


fxd, ww 3„ 3 a ±5% 2w 


1 


Typo BWH 


I*R*C* 


07716 


0811-1672 


R55 

R56,64,72, 


fxd, comp 12 Ka ±S% iw 


1 


EB-1235 


A*D* 


01121 


06C6-1235 


80-82 


fxd, comp 10a i5% iw 


6 


EB-1005 


A* B* 


01121 


0666-1005 


R57, 65,73 


fxd, met* ox* 1*8 Ka ±5% 2w 


3 


Type C42S 


Corning 


16299 


0698-3640 


R58, 66,74 


fxd, comp 2* 4 Ka ±5% iw 


3 


EB-2425 


A*B* 


01121 


0686-2425 


R59,67,75 


fxd, comp 510 a ±5% iw 


3 


EB-5115 


A* B* 


01121 


0686-5115 


R60 


fxd, 'comp 9* IKa ±5% iw 


1 


EB-9125 


A*B* 


01121 


0606-9125 


R61,69,77,103 


fxd, comp IOOKa i5% iw 


4 


EB-1045 


A. D* 


01121 


1)686-1045 


R62,70,78 


fxd, comp 20 Ka ±S% iw 


3 


EB-2035 


A* B* 


01121 


0686-2035 


R63,71,79 


fxd, comp 36 Ka ±5% iw 


3 


EB-3635 


A* B* 


01121 


0686-3635 


R93 


fxd, comp 15 Ka ±b% iw 


1 


EB-1535 


A*B* 


01121 


0686-1535 


R96 


fxd, ribbon *0019 a i40ppm 


1 


(Sensing resistor) 




09182 


5080-7113 


R97 


fxd, comp 3* 3 Ka ±5% iw 


1 


EB-3325 


A*B* 


01121 


0686-3325 


R98 


fxd, comp 5* 6 Ka dk5% iw 


1 


EB-5625 


A*B* 


01121 


0686-5625 


R99 


fxd, comp 51 a i5% iv/ 


1 


EB-5105 


A*D* 


01121 


0686-5105 


RlOO 


fxd, comp 82 a ±5% iw 


1 


EB-8205 


A*D* 


01121 


0686-0205 


RlOl 


fxd, comp 100 a ±5% Iw 


1 


GB-1015 


A*B* 


01121 


0689-1015 


R104 


fxd, comp 8. 2 Ka ±5% iw 


1 


EB-8225 


A*D* 


01121 


0686-8225 


R105 


fxd, comp 3* 9 Ka ±5% iw 


1 


EB-3925 


A*B* 


01121 


0686-3925 


R106.107 


fxd, ww 820 a ±5% 3w 


2 


242E8215 


Sprague 


56289 


0813-0010 


R108 


fxd, ww 40 a 20w 


1 


2BRS53B 


ll H. 


73978 


0811-1901 


R112 


vor. ww 250a (Modify) 


1 


Type 110-P4 


C.T*S* 


11236 


2100-0439 



RS 



1 

1 



1 

1 

1 

1 

i 

1 

1 

1 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 
\ 
1 

2 
\ 
\ 
1 
I 
I 
1 
1 
1 
1 
I 
1 
I 
1 
1 
1 
I 
} 
1 
1 
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Ro^oroncc 

Designator Description Quantity 


M(r> Part # 
or Type 


Mfr. 


Mfr, 

Code 


W 

Stock No. 


RS 


TI Power Transformer 


1 






09182 


9100-1879 


1 


T2-<1 Pulse Transformer 


3 




■v 


09102 


9100-1803 


1 


VR1.2 diode, zonor 6. 2V 


2 


1NR2( 


Motorola 


04713 


1902-0761 


2 


VR3 diodcp ^encr 20*5V±5% 400rnw I 






091B2 


1902-0182 


1 


Chassis welding assembly 


1 




•tf. 


09182 


5060-6134 




Capacitor clamp welding assembly 


1 




•ff. 


09182 


5000-6135 




Chassis output (208Vac) 


(1) 






09162 


5060-6136 




Chassis output (2 30Vac) 


1 






09182 


5060-6137 




Chassis output (460Vac) 


(1) 






091B2 


5060-6138 




front panel (208Voc) 


1 






09162 


06453-60001 




front panel (460Vac) 


1 






09102 


06453-60002 




Top cover 


1 






09182 


5000-6160 




Printed Circuit Board Assembly 














(Includes components) 


1 






09182 


06453-60020 




P^C» Board Assembly (Blank) 


I 




•}fj 


09182 


5020-5582 




Flyback beat sink 


1 






09182 


5020-5579 




SCR hoot sink 


1 




'fy) 


091B2 


5020-5580 




Diode heal sink 


1 






00182 


06453-20001 




Capacitor tray 


1 




tf'fi 


09182 


5000-6154 




fan brocket 


4 






091B2 


5000-6156 




Bussbar 


1 






09182 


5020-5576 




Bussbar 


1 




'hf) 


09182 


5020-5577 




Bussbar 


I 




'f'fj 


091B2 


5000-6159 




Bussbar 


1 




iff) 


091 82 


5000-6142 


1 


Meter, -li", 0-20V 


1 


100169 




091B2 




/ i 


Meter, 4i", 0-200A 


1 


100173 




09182 




, 1 


Cable clomp 


2 


T4-4 Whitehead Metals 


79307 


1400-1 330 


1 


Heat sink 


1 


#3AL635-2R 


Dlrtcher 


07387 


1205-000/ 


1 


Transistor socket 


10 


3305 


Elco 


91662 


1200-0708 


6 


Barrier strip 


1 


599-2-M 


Kulka 


73582 


0360-1233 


1 


Jumper 


7 


422-13-11-013 


Cinch 


71785 


0360-114' , 


2 


Shoulder washer 


6 






09182 


2190-0491 / 


2 


Shoulder washer 


8 




‘fs- 


09182 


2190-049: i 


2 


Standoff post 


2 






09162 


0380-0712 


i 


Standoff post 


2 






09182 


0360-0713 


1 


Knob 


2 






09182 


0370-0029 


1 


Rubber foot 


8 


P7264A 


Dud 


71218 


0403-0087 


2 


Oval Handle, 9’’ 


2 


NP16 


Vemahne 


08730 


1440-0057 


1 


Spacer 


4 


9317-B-194-3A 


Arnatom 


06540 


0380-070.1> 


1 


Standoff, 1/^ dia* 


B 


6-32 X 3/8 




09182 


0380-0175 


2 


Connector 


1 


741 3G 


Hubbell 


74545 


1251-1570 


1 


Plug 


1 


HOS-15541G 


HubboU 


74545 


1251-1635 


1 


Pan motor 


3 


G5-CW-27255-6 


Gen» Indus* 


73793 


3140-0010 


1 


fan blade 


3 


4” dlo. 




09182 


3160-0034 


1 


fan motor housing casting 


3 






09162 


5243-20A 


1 
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MANUAL CHANGES 



f 

i' 



i 



Model 6463A DC Power Supply 
Manuel HP Part No. 06463-90001 



Make ell co.rections In the monual according to errate below, then check the following table for your power supply serial 

number and enter any listed change(s) in the manual. 



1 SERIAL 


MAKE 

CHANGES 


Prefix 


Number 


5C 


202-219 


1 


6C 


0220-0269 


1,2 


All 




Errata 


5C 


0260-0315 


1,2,3 


6C 


0316-0333 


1,2, 3, 4 


11 BOA 


0486 -~0764 


1 thru 7 


2029A 


0766-0780 


1 thru 8 


2038A 


0781-'''?905 


1 thru 9 


2 103 A 


0806-0828 


1 thru 10 


2120A 


0829 


1 thru 11 


2 120 A 


0830 


1 thru 12 


2120A 


0831-0836 


1 thru 11 


2128A 


0837-00903 


1 thru 12 


2233A 


00904-up 


1 thru 13 



CHANGE 1: 

Page 1-2, change "Meters" to read: "A d-lBV voltmeter 
and a 0-240A ammeter are provided on the front panel," 

In the replaceable parts table, make the following changes: 
CR10: Change to G. E. Type A91FX 92, 50V, 200A, 
HP Part No, 1901-0334, 

Meter Facer 0-18V, HP Stock No. 1 120-1342, 

Meter Face; 0-240A, HP Stock No. 1120-1311. 
CHANGE 2: 

In the replaceable parts table, change R93 to fxd, comp, 

1 1 Kn ±6%, m, EB-1 136, A. B., HP Part No, 06B6-1 136. 
On the schematic, change voltmeter circuit as shown In 
sketch below. 




Observe the following precaution when repairing the unit. 

CAUTION . 

When replacing the SCR's, use a torque wrench with a 0-150 
inch pound capability. All SCR's must be Installed with a 
torque of between 125and 150 inch pounds. A torquebelow 
125 inch pounds will result in a poor connection between the 
SCR and heat sink and the SCR will run too hot. If more 
than 150 inch pounds is used, the SCR could be broken. 



In the replaceable parts table, change Barrier Strip to HP 
Part No 0360-1647. 

CHANGE 3: 

In the replaceable parts table, make the following changes 
for any Models with a 460Vac Input (Option 03): 

CBl: (460V). Change to 10 Arnp, CD3-Z29-1, 
Heinemann, HP Part No, 2110-0298. 

R39; Change to 220Kn ±6%, 2W, HP Part No. 0698- 
3665, 

Front Panel, 460Vac: Change to HP Part No, 06453- 
60003. 

Add Cover, Ckt. Breaker; HP Part No. 5000-6227, 

Add Base Plate, Ckt. Breaker; HP Part No. 6020-5742. 

ERRATA: 

In the replaceable parts table, make the following changes: 
Fan Motor; HP Port No. 3140-0052. 

CBl (460Vac); HP Part No. 2110-0298. 

Add: CBl (380Vac), 10A, HP Part No. 21 10-0298. 

Add; CBl (400Vac), 10A, HP Part No. 21 10-0298. 

On Page 3-3, Figure 3-6, delete the strap between term- 
inals A8 and A10. 

See HP Service Note P21 10 0298 for instructions on how 
to install CBl, HP Part No. 2110-0298 in units that have 
been equipped with Option 03, 31, or 32 and which have 
obsolete circuit breakers. 

In paragraph 2-9, on page 2-1, add the following sentence; 
Input line protection capacity required for SCR firing 
current surges is 20A maximum for three phase 206/230 
Vac, and 10A maximum for 460V three phase operation. 

CHANGE 4: 

In the replaceable parts table, make the following changes 
for Models having 380Vac input (Option 31) or 400Vac 
input (Option 32); 

CBl ; Change to 10 amp, HP Part No. 21 10-C298 
R39: Change to 220K« ±6%. 2W, HP Part No. 0698- 
3665. 

Front Panel: Change to HP Part No, 06453-60003. 

Add Cover, Ckt. Breaker; HP Part No. 6000-6227. 

Add Base Plate, Ckt. Breaker: HP Part No.6020-5742. 
Option 31 Oniy; 

Power Transformer T1 : Change HP Part No. to 
06453-80091, 

Option 32 Only; 

Power Transformer T1 : Change HP Part No, to 




Manual Changes/Model 6463A 
Manual HP Port No. 06453-00001 
Page • 2 ► 

06453-B0092. 



CHANGE B: 

The lerial prefix of this Instrument has been changed to 
11 BOA. 

The standard colors for this instrument are now mint gray 
(for front and rear panelsl and olive gray (for ail top, bottom, 
side, and other external surfaces). Option X95 designates 
use of the former color scheme of light gray and blue gray. 
Option ABB designates use of a light gray front panel with 
olive grey used for all other external surfaces. New part 
numbers are shown below. 

CHANGE 6: 



100 




Power Supply Output Restrictions as a Function of Loading 
(Refer to noie ft on ipccificauon p3G“Sl 



w, 

I 

\ 

a 



In the replaceable parts table on page 6-6, change the HP 
Part No. of variable resistor R9 to 2100-1B53. 

' ERRATA; 

In parts list, delete capacitor clamp welding assembly, qty 1 , 
5060-6135; and add capacitor clamp HP Part No. BOOO-61 55 
revision B. 

In the parts list for Option 06 (Crowbar Assembly), change 
HP Part No. of CR4 to 06453-60004. 

ERRATA; 

Add the following to Table M, Specifications; 

Power Supply Output Restrictions as a Function of 
Loading; Under light loading conditions, the power supply 
may not meet all published specifications. The graph below 
defines the permissable operating regions for the CV and CC 
modes of operation. Note that for operation with s 50Hz 
input (Option 005), the output current is linearly derated 
from 1 00% at 40'*C to 80% at BO"C. 



Unspecified region for CC operation. Meets spccifica- 
lions in CV operation. 

Unspecilied region lor CV operation. Meets specifica- 
tions in CC otwration. 

[555KUr-.p>;ciIiet’ region foi hoth CC and CV tnodes of 
fZtnfioperntton ' 

In paragraphs 1-4 and 2-1 1, add the following ac input 
options; 

^ Models 6463A,6456A.64B9A; These models require a 3- 
phase ac input with one of the tine-to-line voltages listed. Ac 
input connections are by means of a 4-conductor connector at 
rear of unit. A matching Hubbell No. 7413G plug (HP Part 
No. 1251-1570) is furnished. 

Option 001 - 208Vac ±10%, 3-pha$e, 16,oA per phase 
57-63HZ. 

Option 002 - 230Vac ±10%, 3-phase, 14A per phase, 
57-63HZ. 

Option 031 - 380Vac ±10%. 3-phase, B.BA per phase, 
B7-63HZ. 

Option 032 - 400Vac ±10%. 3-phase, 8.0A per phase, 
B7-63HZ. 





DESCRIPTION 


STANDARD 


HP PART NO. 
OPTION A85 


OPTION X95 


Front Panel (208Vac) 

Front Panel (380Vec, 400Vac, 460Vac) 
Chassis Welding Assembly 
Chassis Output (208Vac) 

Chassis Output (230Vac) 

Chassis Output (460Vac) 

Top Cover 
Capacitor Tray 

Circuit Breaker Cover (460Vac) 


06453-60004 

06453-60006 

5060-7969 

6060-9603 

5060-9604 

6060-9605 

6000-9488 

6000-9487 

6000-9474 


06453-60001 
06463-60003 
^ 

< 

< 

4 

•4 

< 

M 


I 

Refer to 
,‘itanual 
Parts List 

1 



I 



I 









Manual Changes/Model 6463A 
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Option 003 - 460Vac ±10%, 3-phase, 7 A per phase, 
B7-63HZ. 

Option 005 - Realignment for BOHa operation at any 
of the above line voltages. 

In the replaceable parts table, change HP Part No. of pilot 
light DS1 to 1450-0566. 

CHANGE 7: 

In the replaceable parts table, make the following changes 
for models having 380Vac, 50Hz input (Options 031 and 005) 
or 400Vac, 50Hz input (Options 032 and 005). 

R60: Change to 1 Ik, 6%, 1/2W, HP Part No. 0666-1135. 
R68, R76: Change to 8,2k, 5%, 1/2W, HP Part No. 0686- 
8225 (qty. 2). 

ERRATA: 

Add the following notice to paragraph 1*13: "Effective 
December 1, 1975, extra manuals may be obtained by 
ordering Option 91 0 when ordering your instrument. The 
number of extra manuals depends on the number of 
Option 910s ordered." 

In Figure 3-6, delete the jumper that connects together 
terminals A9 and A10. 

On the schematic, reverse the positions of resistors R95 and 
R1 1 2. R1 12 should be connected to current sensing resistor 
R96, and R95 should be connected to the ammeter. 

Option 031 and 032 supplies now use a new T1 power 
transformer that has taps on its primary winding that can be 
connected for either 380 Vac (Option 031) or 400Vac 
(Option 032) operation. Formerly T t .:ad to be replaced to 
change between 380 and 400 volts. The part number of the 
new transformer (used in Option 031 or 032 units only) is 
06453-80092. Transformer primary connections are as 
shown below. 

For 380V operation, connect the WHT/BRN/GRA, 
WHT/RED/GRA, and GRA wires to the three T1 terminals 
marked "12", and for 400V operation, connect them to the 
terminals marked "13". 




CHANGE B 

In the parts list and on the schematic, make the following 
changes. 

For standard models, 

C26,C31 C32 Change to 1.8 pF, 35V, HP Part No. 
0180-0101 

R60: Change to 5.1 k, 5%, 1/2W, HP Part No. 0686-5125 
R68, R76: Change to 2,7k, 5%, VaW, HP Part No. 0686-2725 
For models having Option 005, 

R60: Change to 6.2 k, 5%. ’/AV, HP Part No. 0686-6225 
R6B, R76: Change to 3.9 k, 5%, %W HP Part No. 0686-3925 
These changes also apply to serial number 1 1B0A>0757. 

CHANGE 9: 

In the replaceable parts list page 6-7 delete fan 

blade, fan motor, and fan motor housing casting. Replace 

with fan HP P/N 3160-0056. 

CHANGE 10: 

In the replaceable parts list page 6-7 delete connector 
HP P/N 125MB70 and plug HBP/N 1251-1635. Add 
connector HP P/N 1251-6891 only used with options 
001 and 002. Plug HP P/N 1251-6896 only used with 
option 001 and 002. Connector HP P/N 1251-6695 
only used with options 003, 031 and 032. Plug HP 
P/N 1251-6897 only used with ootions 003. 031 and 032. 



For Options 003, 031, and 032 only, change the part number 
of the CB1 circuit breaker cover to 5000-3141. 
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CHANGE 11: ■ 

In the replaceable parts list page 6-5 change CR34, 45.56 
to HP Part No. 1901-0460 and CR 7 to HP Part No. 
1901-0701. 

On page 6-6 change R17 to 1 KSl 6% 1/2W HP Part 
NO.06B6-1025. 

On page 6-5change 06,^,9,16,17 and IB to SS 
Silicon PNP, HP Part No. 1B53-0034. 

ERRATA: 

Change Fan HP Part No. 3160-0056 previously added 
in (Change 9) to Fan, Ball Bearing HP Part No. 
3160-0369. 

CHANGE 12: 

In the replaceable pans list, page 6-5 change CR33, 44, 
55 to HP Part No. 1901-0460. 

► CHANGE l.V 

In the replaceable par;s list, page 
6-5 change CBl ( 208 Var < to HP P/N 
3105-0174, Qty. 1 . 

9/30/82 ' 




